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Abstract

The 2005 Base Realignment and Closure Commission's report

identifies Fort Bliss to receive approximately 48,000 additional

active duty soldiers and family members. This constitutes the

single largest population increase across the Department of

Defense (DoD) resulting from this initiative. This study

forecasts the primary care requirements necessary to support

this influx to Fort Bliss from fiscal year 2007 through 2010.

The methodology consists of utilizing the Army Staffing

Assessment Model to determine staff levels, the Office of

Personnel Management's salary tables, the DoD Space Planning

Criteria to identify space requirements, and the DoD Facility

Pricing Guide to provide construction costs. The results

conclude that a total of 61 professional staff and 186 support

staff are required to provide primary care to this population.

Salaries necessary to sustain this requirement will total

$13.67M per annum. The infrastructure required to support this

healthcare team will consist of 86,982 square feet of primary

care space costing $31.48M. The study recommends that a free

standing primary care facility be constructed and staffed to

support the arrival of beneficiaries.
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Disclaimer

The views expressed in this study are those of the author

and do not reflect the official policy or position of the

Department of the Army, Department of Defense, William Beaumont

Medical Center or the U.S. Government.
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Expanding Primary Care at

William Beaumont Army Medical Center to

Support an Increased Beneficiary Population

Resulting from

The

2005 Base Realignment and Closure Commission Report

Introduction

William Beaumont Army Medical Center (WBAMC) is located in

El Paso, Texas and provides primary and specialty healthcare to

the military beneficiary population in the Fort Bliss catchment

area. El Paso is a city with over 700,000 residents and has two

major for profit health systems. Those systems are Sierra-

Providence Health Network and Las Palmas Del Sol Regional

Healthcare System. Southwestern General Hospital is the only

locally owned private hospital in El Paso (Gerepka, 2002).

Thomason hospital is El Paso county's only not-for-profit,

community-owned hospital and healthcare system (Thomason, 2006).

In addition, El Paso is a border city with Juarez, Mexico.

Juarez has a population of approximately 2.2 million. El Paso

serves as a major gateway for travel and commerce between the

U.S. and Mexico. It is also an important distributing and

manufacturing center of the Southwestern United States (Robert

Locke, 2004). El Paso sprawls along the north bank of the Rio

Grande at the far western tip of Texas. It lies in a desert in a
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pass between the Franklin Mountains to the north and the Sierra

Madre of Mexico to the south. Fort Bliss (established in 1854)

is home to the Army's Air Defense Artillery Center, as well as,

the Sergeant's Major Academy, and provides many jobs for the

citizens of El Paso (Robert Locke, 2004). Fort Bliss consists of

three primary garrison areas. There is Fort Bliss proper, Biggs

Army Airfield, and William Beaumont Army Medical Center. All

garrison locations are contiguous but are separated a major

highway and a well-traveled city street (see figure 1).

WBAMC BigsAm

Al I

:Fort lis

Figure 1. Map of Fort Bliss and Biggs Army Airfield

Source Health Facility Planning Agency Project Planning Documentation Command In-
Brief 20 March 2006

WBAMC provides healthcare support to over 12,000 active

duty (AD) personnel, 19,000 active duty family members (ADFM),

28,000 Non Active Duty Dependents (NADD) and over 70,000

Veterans Administration (VA) beneficiaries (Leech, 2005). The

medical center has 94 fully staffed beds and has the ability to

expand to 152 beds within 72 hours. The total expansion capacity

for the medical center is 352 beds (Leech, 2005). A few of these
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services include primary care, comprehensive medical and

surgical services, mental health services, and research and

clinical investigative services. WBAMC also has a robust

Graduate Medical Education program. The facility trains

residents in orthopedics, internal medicine, general surgery,

and transitional year programs (T.P. Baker, personal

communication, May 17, 2006). In addition, the medical center

provides phase II training for nurse anesthetists and practical

nursing, in addition to, training for perioperative nursing,

operating room specialists, and a myriad of other healthcare

specialties (F.G. Atwood, personal communication, May 18, 2006)

The facility is staffed with over 2,300 military, Department of

the Army civilian, and contract personnel committed to providing

excellent medical care to all beneficiaries (Leech, 2005)

William Beaumont provides support to many other military

installations to include White Sands Missile Range, Fort

Huachuca, Holloman Air Force Base (AFB), Cannon AFB, Davis-

Monthan AFB, and Luke AFB (C. Davis III, personal communication,

May 18, 2006). WBAMC is the only level II trauma center in El

Paso and provides over 10% of the trauma care to the community

(J.A. Palmer, personal communication, May 19,2006). Although

WBAMC is a level II trauma center, the facility still receives

level I and level II patients (B.E. Waddell, personal

communication, 17 May, 2006). In addition, WBAMC is one of a few
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military medical centers that has a contiguous Veterans

Administration hospital (M.E. Ancker, personal communication,

April 21, 2006). This relationship exists to provide seamless

care for veterans in the El Paso and surrounding area.

Conditions that Prompted the Study

The Base Realignment and Closure (BRAC) commission is a

commission established by Public Law 101-510 to provide Congress

and the President "recommendations to realign or close military

installations within the United States and its territories"

(Department of Defense Base Realignment and Closure Report [BRAC

Report], 2005, p.l). As a result of the BRAC 2005 findings, the

Army is streamlining its inventory of installations by

optimizing locations with military value. It is the goal of the

commission to divest the U.S. government of military

installations that are not relevant in supporting Army

Transformation or supporting a Joint and Expeditionary Army

(BRAC Report, 2005). Fort Bliss currently exists as a Training

and Doctrine (TRADOC) installation. The BRAC 2005 commission and

the Army intend on transforming Fort Bliss into a heavy maneuver

installation that serves as the home of operational units (BRAC

Report, 2005). This plan includes the relocation of the Air

Defense Artillery Center and School and an ADA Brigade to Fort

Sill, Oklahoma (BRAC Report, 2005). These recommendations from

the commission serve to accommodate the return of various active
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duty forces from outside the continental United States (OCONUS).

As a result of the realignment of military troops and resources,

Fort Bliss is expected to increase its beneficiary population

from approximately 52,000 to an estimated 93,000 between the

fiscal years of 2007 and 2010 (see figure 2).

100,000
90,000
80,000- afud

70,000- N Retirees Othen

m 6ADFMS 50,000
• 40,000 - AD

- 30,000
C 20,000

S 10,000

0

2003 2004 2005 2006 2007 2008 2009 2010 2011

Figure 2. Fort Bliss Population Increase 2005-2011

Source: William Beaumont Managed Care Division

The Army's Strategic Environment

In September 2001, the United States began its Global War

on Terrorism. The global war expanded in 2003 with the invasion

of Iraq, also known as Operation Iraqi Freedom. Over the past

six years the Army has been fully engaged in a wide spectrum of

conflicts on a variety of fronts across the globe. In addition

to prosecuting the global war on terrorism, the Army is

posturing itself for future conflicts. There are a number of

initiatives that the Army is undertaking to realize this end-

state. Some of these initiatives include Army Transformation,
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Integrated Global Presence and Basing Strategy (IGPBS), and the

Base Realignment and Closure initiative (Fort Bliss Command

Brief, 2005). All of these initiatives will affect Fort Bliss

and the El Paso community. Army Transformation focuses on

employing a lighter fighting force that will be more modular,

self-contained, maneuverable, deployable, and lethal. IGPBS

requires that the Army globally reposition itself in order to be

postured to readily and quickly deploy a fighting force. This

involves repositioning our military forces in the continental

United States and abroad. These combined initiatives will affect

Fort Bliss and the El Paso community.

The Strategic Value of Fort Bliss

Fort Bliss will receive the single largest increase of

military personnel in the entire DoD. The reasons Fort Bliss was

selected to receive such a large influx of troops are abundant.

First, Fort Bliss is the largest post in the Army boasting 1.1

million acres of land. This is 9.3% of the total amount of the

land the Army has in CONUS (see figure 3). Moreover, when White

Sands Missile Range is included in the total acreage available

to Fort Bliss, the number is a resounding 4.5 million acres.

This number is 37.8% of the total land in the Army's inventory

(Fort Bliss Command Brief, 2005).
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Carlisle Barracks Fort Huachuca402 73,000

Fort Jackson

Fort Gordon 52,301 -
55,587

Fort Leonard Wood
62,90Fort Monroe

Fort Story -569

8,228
Fort Benning MFort SillY

181,626 94,303 CONUS
Fort Leavenworth Acres LAnd

FortKnox-- 5,634

109,068 Ft. Bliss 1.1M 9.3%
Fort Lee 34MR 3M 28,5

Presidio 5,575 Available
1,195 ort Rucker Land & 4.5M 37.8%

A imues inacres 64,366 Airspace

Figure 3. Largest Maneuver Post in the Army

Source: Fort Bliss Directorate of Plans, Training, Mobilization & Security (DPTMS) office

When conducting a size comparison, the land that encompasses

Fort Bliss proper is as large as the state of Rhode Island.

Including White Sands Missile Range into the size of Fort Bliss

equates to the distance traveled when driving from Washington,

D.C. to Trenton, New Jersey (Fort Bliss Command Brief, 2005). In

addition, the available maneuver space at Fort Bliss is greater

than that of the Army's National Training Center and the Joint

Readiness Training Center combined (See figure 4). Complementing

Fort Bliss's sheer size and maneuver space is its robust

strategic mobility capability (Fort Bliss Command Brief, 2005)

It has a functional and efficient rail operations center. The

railhead can process 350 rail cars in a 24-hour period.
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Trenton, NJ
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Figure 4. Fort Bliss Size Comparison
Source: Fort Bliss Directorate of Plans, Training, Mobilization & Security (DPTMS) office

In addition, Biggs Army Airfield has the Army's longest runway

and is capable of accommodating a variety of the largest

aircraft in the DoD inventory (see figure 5).

Rail Deployment
* Fast, Efficient, and Safe Rail

Operations

* Process 350 Rail Cars in 24
Hour Period

* Army's Longest Runway
Air Deployment A 10th Longest Runway in the US

T otal Airfield MOG (Maximum
Aircraft on Ground)

12 x C-5's, 18 x C-17's, 60 x
C-130

Figure 5. Fort Bliss Strategic Mobility

Source: Fort Bliss Directorate of Logistics
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Troop Stationing at Fort Bliss

Fort Bliss will receive an increase of 3 brigade combat

teams from the 1
st Armored Division (AD) currently stationed and

headquartered in Europe. The 4/1 Cavalry (an existing Brigade

Combat Team on Fort Bliss) will be re-flagged as a 1 st AD asset.

This will bring the strength of the 1 st AD to 4 brigade combat

teams (Fort Bliss Command Brief, 2005). A Sustainment brigade

from Fort Hood and a Fires brigade from Fort Sill will begin

arriving to Fort Bliss in FY 2007. An Aviation brigade will

begin moving its troops to Fort Bliss in the first quarter of FY

2008 (Fort Bliss Command Brief, 2005). The headquarters element

will begin arriving from Europe to Fort Bliss in the second

quarter of 2008 and end in 2010. The 3 brigade combat teams will

arrive between FY 2008 and FY 2010. The location for these

assets will be Biggs Army Airfield (Fort Bliss Command Brief,

2005). Figure six illustrates the arrival and departure times

for various units.

The purpose of this study is to forecast the primary care

requirements necessary to support the beneficiary increases

projected to relocate to Fort Bliss from 2007 through 2010. The

study will identify requirements for manpower, the annual cost

of manpower, clinical and administrative spaces, and the costs
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associated with those spaces. Identified providers will include

family practitioners, internists, and pediatricians.

FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010

1 2 3 47113 4 1 2 3 4 [12 3 41 23 411 234A- - I I I I I -m HO 1**A ro emn

- I IF

Figure 6. BRAG Timeline of Troop Movements

Source: Fort Bliss Directorate of Plans, Training, Mobilization & Security (DPTMS) office

Support staff is limited to registered nurses, licensed

practical nurses, medical clerks, pharmacy technicians,

laboratory technicians, radiology technicians, and medical

record clerks. Primary care within the Fort Bliss beneficiary

population area includes internal medicine, family medicine, and

pediatric services. Ancillary services such as pharmacy,

pathology, immunization, and radiology will also be included in

the study. The scope of this project considers primary care

provided within the Fort Bliss beneficiary population area.

White Sands is not included in this study based on the

assumption that all primary care received by the beneficiary
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increase will be received within the WBAMC 20 mile radius. It is

expected that the beneficiary population increases at Fort Bliss

will result in expanded primary care services. Specifically,

there may be a requirement for a freestanding facility.

The results of this study will be valuable to numerous

stakeholders (see figure 7) . These stakeholders include but are

not limited to the Office of the Surgeon General (OTSG), the

WBAMC Command, and the Army Health Facility Planning Agency

(HFPA).

F HFPA Bl s B CCSIMakhldr

PA&E ecision MECOM
anpowe Support

GPRMS SuthWest
egion - IM

CTRI WEIST (DcI
4 4 FT Bliss

Garrison

Figure 7. Fort Bliss BRAC Stakeholders
Willi am Beaumont Army Medical Center GAO Entrance Conference: Planning for and Assessing 2005 BRAC
Imrplementation Cosls and Sas~ngs.

This study will provide insights to projected costs, healthcare,

and space requirements that all the aforementioned stakeholders'

desire. Moreover, it will serve as a roadmap for future military

treatment facilities experiencing dramatic population increases.
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A literature review was undertaken to identify established

efforts to bring to bear upon the proposed research question.

The literature has not yielded extensive studies or research

that discusses how to expand primary care as a result of a

drastic population increase. However, there are a number of

models and studies that suggest methodologies for establishing

appropriate manpower requirements in a clinical setting. In

addition, the Department of Defense (DoD) uses various staffing

models based on population that predict clinical and

administrative staffing levels. Furthermore, the literature

review will discuss various methodologies for delivering

healthcare, productivity, and DoD space and cost methodologies.

Models Predicting Manpower

LaMar, Jacoby, Meyer, and Potter (1997) presented a model

that can estimate the total number of healthcare providers

needed to provide care to a specific population to include

specialty care. The motivation for this model was the post-Cold

War downsizing of military forces in addition to the significant

healthcare reform debate that raged in the mid 1990s (LaMar, et

al., 1997). A result of these two significant issues, spawned

TRICARE, a conversion of the DoD military health system into a

more efficient organization that resembled managed care

organizations in the civilian sector. The key to success for

TRICARE is a healthcare provider population that is
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appropriately sized to effectively and efficiently provide

service to patients (LaMar, et al., 1997). LaMar, Jacoby, Meyer,

and Potter (1997) propose a mathematical model to assist

healthcare leaders determine the appropriate number of providers

for a particular beneficiary population. Their model

"incorporates as variables the regional enrolled beneficiary

population, military provider population, and TRICARE access

standards. This workforce model, however, is applicable only to

the peacetime mission of the Military Health System (LaMar, et

al., 1997, p. 590)." The authors submit that one of the most

important tasks that must be accomplished first is to accurately

estimate the beneficiary population. The model relies heavily on

accurate estimates of the enrolled population. Figure 8

illustrates the methodology used to generate the provider

workforce estimation model (LaMar, et al., 1997). The model is

divided into four stages. The first stage is to obtain the

accurate enrolled population in the service area considered. The

second step is to calculate the total number and mix of

providers need to support the population by dividing the

enrolled population by 100,000 and multiplying the number by the

number for each provider specialty type. Adjustments may be

needed to account for specific characters to the population or

other contributing factors.
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Access Standards
Provider Productivity 1. TRICARE vs. HMO

. Defined as "FTE" If standards alike, use
2. One FTE Provider equals: HMO provider staffing

- 100 pt contactswk pattern
4700 pt contacts/year - If standards differ, adjust

Provider Rate and Comoosition

1. Based on HMO staffing patterns
2. Adjustments:

- Differences in HMO and
military populations' demographics
- Residents, non-physician practitioners

V

Deterrine
Beneficiary
Population

Provider Staffing Requirements
1. Total Requirement
2. Composition

-Military Resources
- Civilian Resources

Figure 8. Provider Workforce Estimation Tool
Source: LaMar, JE., & Jacoby, I., Meyer, M.G., Potter, A.L. Provider Workforce Model for Regional TRICARE Networks.

The third step is to determine the contribution of military

providers to the workforce. The fourth step is to subtract the

military provider contribution calculated in step three from the

workforce estimate obtained in step two for each specialty type

(LaMar, et al., 1997). Weiner and Cooper, authors whose

physician manpower requirements estimation research is highly

regarded in healthcare settings, estimate that 146.4 physicians

per 100,000 population is required to serve the general

population in a staff/group-model HMO. "According to 1992

statistics, the United States had approximately 245 active

physicians per 100,000 population" (LeMar et al, 1997 p. 592).

LeMar, Jacoby, Meyer, and Potter study estimated that 156

providers per 100,000 enrolled beneficiary population is
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required to service their region. They believe that in the

future determining the appropriate number and mix of healthcare

providers will hinge upon the premise that "well planned, user-

friendly, and easily integrated information systems are

instituted at the outset of..." planning (LaMar, et al., 1997,

p.595).

The literature also identifies the use of The Bremerton

Enrollment Capacity Model. This model was build as a result of

Health Affairs mandating that each primary care provider will

strive for the goal of 1,300 to 1,500 empanelled patients. The

Naval hospital Bremerton felt that the goal of Health Affairs

did not correlate well with their historical experiences nor did

it account for military specific requirements that remove

providers from patient care (Helmers, 2001). Helmers (2001)

determined that the preponderance of a clinician's time was

spent on military readiness requirements, residency training

hours, and indirect patient care factors. The military readiness

requirements include but are not limited to disaster drills,

urinalysis, physical training, Advanced Cardiac Life Support

training, Basic Life Support Training, and Command inspections.

Some of the items that consisted of residency training hours

included clinic/procedural precepting, inpatient attending

rounds, residency administrative duties, resident mentoring,

applicant interviews, and post clinic conferences. The indirect
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patient care factor is defined as "time spent doing work ideally

performed by support staff" (Helmers, 2001). The study suggests

that unfilled billets, reduced authorizations personnel gaps may

be the cause of the indirect patient care factor.

A 12-month review of patient visits and staff surveys provided

data on how healthcare providers spent their day. Results

determined that a significant portion of the provider's time was

spent on military readiness, resident training and indirect

patient care tasks (Helmers, 2001). These results were

quantified using historical data from the Composite Healthcare

System (CHCS), Automated Data System (ADS), and the Medical

Expense and Performance Reporting System (MEPRS). The study

concluded that between 7% and 54% of a provider's time is spent

on direct patient care (Helmers, 2001).

There are a variety of staffing tools maintained by the

Army Medical Department that can be utilized to estimate the

necessary providers to support a population of beneficiaries.

These models include The Enrollment Based Stationing model and

the ASAM III Model. The Enrollment Based Stationing Model is a

healthcare forecasting model that was developed at the Office of

the Army Surgeon General. This tool is a Microsoft Excel based

program that is populated with data from the M2 and EAS-IV

databases (Office of the Surgeon General Enrollment Based

Stationing Model [OTSG EBSB], 2005) . In addition, this tool can
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predict inpatient and outpatient workload and costs. More

importantly, the tool allows the user to adjust population data

for up to 6 years (OTSG EBSB, 2005).

The Automated Staffing Assessment Model (ASAM) model was

developed by the Manpower Division at Headquarters MEDCOM to

determine minimum essential staffing requirements for MTF. The

ASAM model is a critical tool that assists MTF commanders in

making decisions regarding operational staffing (Automated

Staffing Assessment Model [ASAM Model], (2002). The ASAM model

is a Microsoft Excel based model. It utilizes the Medical Group

Management Association (MGMA) best practices and benchmarks in

generating requirements. In addition, it adheres to the DoD

Population Health Improvement Plan, Military Healthcare System

Primary Care Optimization Plan, and the Army Medical

Department's (AMEDD) Enrollment Capacity Plan.

The ASAM II model utilizes a Primary Care Enrollment

Capacity Formula. The methodology is illustrated below:

Patient per Provider per year = visits per hour X hours per day

X days per month X months per year

The model utilized 3 visits per hour, 7.5 hours per day, and 20

days per month. The number resulting from this formula is 5,645

patients per provider per year. The model assumes 4.136 visits
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per patient per year which yields 1,365 empanelled patients per

provider. The model adjusted this number utilizing a variety of

factors. These factors include an Army standard non-available

time factor (22.5 hrs per month), military readiness factor

(15.05 hrs per month), and continuing medical education factor

(3.33 hours per month). Therefore, the ASAM model empanels 1,178

per primary care provider. The model provides 2.8 support staff

per provider (ASAM Model, 2002). The support staff ratios are

identified as:

* .5 Registered Nurse

0 1.8 LPN or Nurse Assistant

* .5 Administrative Assistant

Previous versions of the ASAM model were based on

historical workload (ASAM Model, 2002). Manpower requirements

reflected the work that had been done by the existing workforce

and not the required workload generated by the beneficiary

population. MTF commanders asked for a model based on projected

patient population. The current iteration of the ASAM model,

ASAM III, aligns resources with population requirements. This

primarily was driven by the following two facts. First, the

population-based models are used at the Health Affairs level to

program and budget Defense Health Program resources. Second,

unit level MTF commanders use population as justification to
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request resources and to allocate resources within their

organizations (ASAM Model, 2002).

Finally, the ASAM is a Headquarters, Department of the Army

certified requirements determination model (ASAM Model, 2002).

It assists commanders in business planning to meet local market

requirements and accurately depicts Army medical requirements

necessary to support peacetime healthcare delivery and medical

operational readiness (ASAM Model, 2002).

DoD contractors also maintain forecasting models. TriWest

Healthcare Alliance is a privately owned government contractor

that administers the TRICARE program in the 21-state West Region

(TriWest, 2006). TriWest maintains a forecasting model, known as

the TriWest Capacity-Demand Forecasting Model, to assist in

predicting BRAC requirements. The purpose of their model is to

forecast changes in military treatment facility (MTF) capacity,

beneficiary demand, and network loads over time at MTFs. The

TriWest model utilizes the Graduate Medical Education National

Advisory Committee standards to determine the number of

providers for each specialty. There are a number of assumptions

that the TriWest model utilizes. First, the model assumes

historical rate of productivity per specialty for the healthcare

providers. Second, the model assumes historical consumption

within the MTF. Finally, the model assumes that some enrollees
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will receive healthcare outside of the direct care system

(Heroman & Rovard, 2006).

There are a number of limitations to the TriWest model.

First, the model provides predictions for required healthcare

providers only. Second, the model does not predict the required

support staff necessary to assist healthcare providers. Finally,

the TriWest model does not predict healthcare professional

requirements for pharmacy or pathology (Heroman, et al, 2006).

Delivery of Healthcare

Donabedian (1988) proposed a clear and simple model for

assessing quality in health care. His model proposed three

domains. Those domains are structure, process, and outcomes.

Donabedian's model is illustrated in figure 9 below. Donabedian

defines structure as "the relatively stable characteristics

Structure

Outcomes Process

Figure 9. Donabedian's Model
Source: Delivering Health Care In America: A Systems Approach. Jones and Bartlett Publishing.
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of the providers of care, the tools and resources they have at

their disposal, and the physical and organizational settings in

which they work" (Donabedian, 1988, p.743). Process refers to

the provision of healthcare to include providers and management.

Outcomes are the final result of care. These include health

status after encounters, patient satisfaction, and recovery of

patients.

Dr. Beverly Sibthorpe (2004) of the Australian Primary

Healthcare Research Institute has proposed a conceptual

Framework for Performance Assessment for Primary Health Care

(FPAPHC) that is based on Donabedian's. This framework

recognizes that performance must be measured against clearly

defined objectives (Sibthorpe, 2004). The framework is composed

of four components as opposed to Donabedian's three. These

components are Stewardship, Organizational Structures and

Processes, Processes of Care, and Intermediate Outcomes

(Sibthorpe, 2004). Figure 10 illustrates the FPAPHC model.

First, Stewardship identifies the functions that a government or

a health care organization must perform in order to provide

primary health care services to its population. This includes

the development of policies with clear objectives, financing and

funding arrangements, contracting and workforce development.
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Figure 10. Framework for Performance Assessment in Primary Health Care
Beverly, Sibthorpe, Australian Primary Health Care Research institute, 2004.

Second, the Organizational Structures and Processes are

equivalent to Donabedian's 'structures' . These include

facilities and equipment, human resource requirements,

information management and technology concerns, and the

development of protocols and operating procedures. Third, the

Processes of Care are also equivalent to Donabedian's

'processes', however, in the case of FPAPHC these processes are

the actions taken by providers and the patients in the provision

of healthcare (Sibthorpe, 2004). "Processes of care are usefully

distinguished from organizational processes, rather than being

combined with them, because there are many important

organizational processes (reference figure 10) worthy of

identification and monitoring that do not involve direct patient
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care" (Sibthorpe, 2004, p.3). Finally, Intermediate Outcomes are

those changes in health status that result directly from the

activities of the health care system. The two domains of

outcomes are health status and user evaluation (Sibthorpe,

2004). In the DoD, organizational structures, such as

facilities, are described within a document known as the

Department of Defense (DD) form 1391.

The Military Construction Project data documentation, also

known as the DD form 1391, was reviewed to extract pertinent

information relating to primary care enrollment, provider, and

construction requirements as a result of BRAC. The DD Form 1391

is a document that describes a potential military construction

project. It provides a description of the project, to include

general and economic justifications. This document is reviewed

by Congress and either selected or denied funding. A DD form

1391 exists for a potential Consolidated Troop Medical Clinic to

support Fort Bliss's population increase.

The DD Form 1391 was developed by the Army Health Facility

Planning Agency (HFPA) and is based upon previous facility

studies (master plans), population assessments, and interviews

with the WBAMC administrative and clinical staff. The form

suggests that an additional Troop Medical Clinic is required on

Biggs Army Airfield to support the increase in beneficiaries as

a result of BRAC (Department of Defense Form 1391 [DD Form
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1391] , 2006) . In addition, the document states that Fort Bliss

has no existing buildings that can be recapitalized and used as

a MTF to support the increase in medical workload. Furthermore,

there is insufficient capacity and space within existing

military treatment facilities on Fort Bliss to absorb projected

workload increases (DD Form 1391, 2006). The form states that

existing medical treatment facilities and services are not

enough to support the increased units as a result of BRAC. The

project that is proposed will provide comprehensive troop and

family outpatient care including family practice, pediatrics,

well women services, radiology, pharmacy, laboratory, mental

health, preventive medicine, physical therapy and other

services" (DD Form 1391, 2006).

Productivity

According to Health Affairs policy memorandum 00-001

(2000), "The military treatment facility's capacity to enroll

its beneficiaries is affected by the number of Primary Care

Managers (PCM) at the MTF, their availability to see patients,

readiness considerations, patient demand for visits, and

productivity of providers (Health Affairs, 2000, p.1) ." This

"...is determined by availability of sufficient clinic support

personnel, facility redesign and management actions that

emphasize improved access" (Health Affairs, 2000, p.1). The
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expectations for health care facilities within the Military

Health System (MHS) are that:

* 1,500 beneficiaries are enrolled per primary care provider

• 3.5 support staff per primary care provider
• 2 examination rooms per primary care provider

0 25 patients seen per day per primary care provider

All of these factors need to be managed to produce optimal

results in terms of cost, quality, and access. Achieving

increased productivity must be accomplished by improving

business processes, support systems, and not by simply by

increasing the burden on health care providers.

Health Affairs utilized the MHS Enrollment Capacity

Planning Model to "... help facilities predict their capacity to

provide primary care, standardize enrollment projections for

resource allocation and will be used as a basis for managed care

support contract bids" (Health Affairs 2000, p.3).

The model will allow facilities to:

" Predict the portion of the catchment area population which
can be effectively enrolled

* Develop realistic targets for enrollment of specific
populations to individual providers

" Identify factors which could be improved to increase
enrollment capacity

• Receive financial resources commensurate with enrollment
capacity and predicted workload

* Monitor performance and improve key determinants of
enrollment capacity

The model is illustrated below in figure 11.
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Enrollees/Provider = weeks worked/year x clinical hours per week x visits/hour
annual visits per enrollee

Figure 11. The MHS Enrollment Capacity Planning Model

Note: Formula is from Health Affairs policy memorandum 00-001 dated 6 March 2000.

Weeks worked was self explanatory and considered a provider's

planned leave and continuing education opportunities. Clinical

hours per week were identified as the number of hours that a

provider spent in direct patient care or clinical activities.

This included office or clinic visits, hospital rounds, surgery,

and other direct patient care activities (Health Affairs, 2000).

For military providers, a "Military Unique Factor" must be

considered and the estimate reduced by approximately 8%. This

"Military Unique Factor" accounted for additional requirements

imposed on military providers such as military unique training

and readiness. Visits per hour were defined as the number of

patients that a provider could see per hour. Acuity of patients

and the efficiency of the clinical support staff was the basis

of this number. Annual visits per enrollee for military

beneficiaries (non-Medicare eligible) can be expressed by

historic trends or can utilize the industry standard of 3.5

visits per beneficiary. Several studies demonstrate that annual

visits range from 3.1 to 4.3 per year (Health Affairs, 2000).
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Department of Defense Space Planning Criteria

The Office of the Assistant Secretary of Defense Health Affairs

[OASD (HA)] has the primary responsibility for outlining space

criteria and standards for DoD medical facilities (Department of

Defense Medical Planning Criteria for Health Facilities [DoD

Medical Planning Criteria], 2005) . Utilizing the enrolled

beneficiary population, required providers, and the DoD medical

space planning criteria, space requirements can be identified

for MTFs ranging from small clinics to medical centers (DoD

Medical Planning Criteria, 2005). The four major categories of

space criteria are (1) patient care (2) support of patient care,

(3) administration, and (4) support of administration (DoD

Medical Planning Criteria, 2005).

According to the DoD Medical Planning Criteria (2005),

there are many questions that need to be considered when

analyzing space within a facility. First, is the space

appropriate for mission accomplishment and for all required

personnel? Required personnel include assigned personnel,

volunteers, contractors and borrowed labor. One of the most

common mistakes in analyzing space requirements is overlooking

one or more of the functions of the space (DoD Medical Planning

Criteria, 2005) . Second, are environmental factors present that

necessitate the support of a program not justified within the

space planning criteria? Does the workload justify the space



Expanding Primary Care 35

increase? Third, could services be better provided through

alternative methods? An example could be if requirements may be

more economically met through the use of community providers or

resources. Finally, is there potential for consolidation of

staff support areas such as lounges, locker rooms or conference

areas (DoD Medical Planning Criteria, 2005).

Once square footage is identified for a clinical or support

space, a net to gross conversion ratio must be applied. This

factor is utilized to better capture overall building size

resulting from, but not limited to, dead space and wall

thickness. An additional net to gross conversion must be

considered after the square footage of each department has been

aggregated. This factor considers dead space and wall thickness

of contiguous departments. Finally, a third net to gross

calculation must be applied. This last calculation accounts for

additional construction considerations such as mechanical space,

electrical space, building circulation, and half areas for the

facility (DoD Medical Planning Criteria, 2005).

DoD Facility Pricing Guide

The DoD Facility Pricing Guide was consulted to gain an

understanding of construction costs and inflation factors. The

Facility Pricing Guide provides unit cost data and regional

adjustment factors for various DoD facility types. The Office of

the Deputy Undersecretary of Defense for Installations and
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Environment is responsible for maintaining and updating the DoD

Facility Pricing Guide (Department of Defense Facilities Pricing

Guide, 2005). This guide provides a variety of facility

planning, investment and costing analysis for a spectrum of

facilities ranging from troop barracks to medical centers. This

document is intended to assist in preparing DD Forms 1391s and

other project-level estimates. In addition, the document

provides tables that assist in identifying Unit Construction

Costs, Area Cost Factors, Size Adjustment Factors, and Inflation

rates.

Unit Construction Costs provides cost data for DoD

facilities in dollars per square foot (Department of Defense

Facilities Pricing Guide, 2005). The preponderance of unit costs

are based on historic construction data on DoD projects awarded

after January 1999.

The Area Cost Factors (ACF) are intended for Military

Construction (MILCON) cost estimates. These factors assist in

identifying construction costs in a number of areas in the

United States and abroad. In general, the area cost factors are

developed based on the construction market conditions. This

factor considers construction materials, equipment items, labor

and materials.

The Size Adjustment Factor is based on data analysis that

shows a correlation exists between project size and construction
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cost. Unit construction costs generally are lower for larger

projects due to greater opportunities for material discounts and

for spreading overhead costs over a greater number of units.

The guide also provides inflation factors that take into

account that a project which takes a number of years to design

and ultimately construct will incur additional cost increases

(Department of Defense Facilities Pricing Guide, 2005).

Methods and Procedures

There were five subsets of the analysis to determine the

primary care requirements required to support BRAC troop

increases. First, as stated by LaMar, et al (1997), one of the

most important tasks is to identify the beneficiary population.

Therefore, population data was gathered on the existing

population at Fort Bliss and the population increase projected

to arrive between fiscal years 2007-2010. Second, in keeping

with the literature, this population data will be entered into

the ASAM model to predict manpower requirements. This study will

consider the medical manpower of organic assets contained in the

1 st AD. This study will consider the 1st Armored Division's

physicians and physician assistants. Third, the annual salary

costs will be identified for all providers and support staff

based upon the ASAM model. Fourth, the amount of space required

for primary care services will be provided based upon the DoD
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Space Planning Criteria. Finally, the total facility cost for

the primary care requirements will be generated utilizing the

DoD Facilities Pricing Guide. The dollar figure projected

utilizing this document will consider inflation rates.

Assumptions

There are a number of assumptions that must be utilized to

make complex calculation more manageable. This study is based on

the following assumptions:

1. All beneficiaries associated with BRAC increases will be

TRICARE Prime.

2. All healthcare providers and support staff will be

considered Government Scale workers excluding ist AD

providers.

3. 1 st AD providers will be considered .5 FTE

4. All beneficiaries associated with BRAC will be enrolled at

one healthcare facility

To understand the potential users of the Military Health

System in the El Paso area, general beneficiary population

information within the WBAMC catchment area was obtained. The

TRICARE Operations Center (TOC) website was the source

utilized to gather this data. The mission of the TOC is to

"provide the MHS with meaningful, easy to use, web-based

operational tools that help with the management of health

care services" (TRICARE Operations Center Information Paper,
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2006, P.1) . This website was established in 2000 under the

TRICARE Management Information Support Division in the

TRICARE Operations Directorate of Health Plans and

Operations. All Department of Defense (DoD) military

treatment facilities (MTFs) upload facility data to the TOC

through the Composite Health Care System (CHCS). The TOC

transforms that data into useful management information that

can be utilized by healthcare leadership to assist in

management decisions. The database available at the TOC

aggregates data and provides information at multiple levels

of the DoD healthcare system (TRICARE Operations Center

Information Paper, 2006).
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Figure 12. William Beaumont Catchment Area Population

Source: TRICARE Operations Center, 2006
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The total number of eligible beneficiaries within WBAMC's

catchment area is 64,642 (TRICARE Operations Center Website,

2006). This number is delineated into beneficiary categories in

figure 12. Preliminary planning factors provided by the Fort

Bliss BRAC planning cell propose that the active duty population

increase for Fort Bliss over 5 years will be 20,125. There are a

variety of projections from different Army activities predicting

the number of family members that will accompany this active

duty increase. The activities that produced various numbers for

the family members are the Assistant Chief of Staff for

Installation Management, Community and Family Support Center

(CFSC), and the Corps of Engineers. This study will utilize the

numbers projected by the CFCS. The CFCS population projections

were used because the numbers utilize a methodology that .51 of

the soldiers are married with 1.8 children. The CFCS predicts

that there will be a total increase of 28,739 family members.

The total population increase to Fort Bliss as a result of BRAC

is 48,864. The tables below list the projected beneficiary

population increases.
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Table 1. Active Duty BRAC Population Projections

Units 2006 2007 2008 2009 2010 Total

BCT 1 3690 0 0 0 0 3690

BCT 2 0 816 2874 0 0 3690

BCT 3 0 0 0 3690 0 3690

BCT 4 0 0 0 0 3690 3690

CAB 0 0 0 2700 0 2700

FIRES 0 0 1366 0 0 1366

SUST 0 377 0 0 0 377

DIV 0 0 1163 0 0 1163

EAB 0 429 669 1468 714 3280

LOSSES 0 0 (2507) (1.014) 0 (3521)

Total 3690 1622 3565 6844 4404 20125

Source: Fort Bliss Directorate of Plans, Training, Mobilization
& Security (DPTMS) office

Table 2. CFSC Family Member Projections

Dependant 2006 2007 2008 2009 2010 Total

Spouses 1882 827 1818 3490 2246 10264

Children 3387 1489 3273 6283 4043 18475

Total Family Members 5269 2316 5091 9773 6289 28739

Total School-age 2134 938 2062 3958 2547 11639

0-5 years (37%) 1253 551 1211 2325 1496 6836

6-12 years (34%) 1152 506 1113 2136 1375 6281

13-18 years (29%) 982 432 949 1822 1172 5358

Source: Fort Bliss Directorate of Plans, Training, Mobilization

& Security (DPTMS) office

The ASAM shall be used to determine primary care staffing

requirements resulting from BRAC increases. This model was

selected because it is population based and sanctioned by the

MEDCOM Manpower and Force Management Directorate. In addition,

this model provides manpower projections for support personnel

and ancillary services such as pharmacy, pathology, and

radiology (the TriWest model does not consider these factors)

Moreover, the ASAM is an excellent tool for projecting staffing
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requirements under different scenarios and is often used by the

Resource Management Division at WBAMC.

Once the number of providers and support staff is

identified through entering the population numbers into the ASAM

model, costs associated with salaries can be determined. The

salary figures were based upon the General Schedule (GS) pay

scale and come from the Office of Personnel Management.

Recommended GS pay grades and steps were provided by the WBAMC

Resource Management Division and were based on historic pay

levels. In addition, these salaries include an additional 28%

benefit factor. A benefit factor is added to all GS salaries and

is paid by the government. This factor accounted for health,

insurance, life insurance, Medicare, and social security.

The Directorate of Combat and Doctrine Development at the

AMEDD Center and School provided the Table of Organization and

Equipment for the ist AD (see appendix I). Utilizing this

identified structure, the Army Force Management Support Agency

web portal was utilized to identify the physicians and physician

assistants embedded within the 1st AD (see appendix J) . The total

number of providers in the 1 st AD was 57 consisting of 24

physician and 33 physician assistants.

The Department of Defense Space Planning Criteria was

utilized to identify the required space to support the providers

and support staff. In addition, the space requirements generated
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by the DoD Space Planning Criteria were reviewed for accuracy by

WBAMC department heads and facility planners from HFPA. Finally,

a construction cost was associated with the space requirements

utilizing DoD Facility Pricing Guide.

Results

The ASAM model projects that a total of 61 healthcare

providers and 186 support staff is required to support the

beneficiary population increase of 48,864 resulting from the re-

stationing of the 1't Armored Division to Fort Bliss. Weiner

(1994) estimated that 146.4 physicians per 100,000 population is

required to provide adequate healthcare. This number equates to

71.5 providers for 48,864, which is only 10.5 more providers

than predicted by the ASAM model. Based on this figure, the

provider to support staff ratio is 1:3. Of the 61 providers and

professional staff, 32 are family practice physicians. Only 13%

of the physicians account for pediatric care. Of the 186 support

staff, 21.5 are registered nurses and 77.4 are LPNs. There is

not a full FTE required for immunizations. The required manpower

to service primary care is delineated in the table below.

The final cost for professional and support staff is

$13.67M. The total annual cost for professional and support

staffs are $4.98M and $8.68M respectively. The cost of the

professional staff makes up over 36% of the total cost of
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salaries. The professional staff's GS ratings varied from GS-12

step 10 to GS-15 step 10.

Table 3a. ASAM Physician Manpower Requirements

Family Practice 32.00

Internal Medicine 3.00

Pediatrics 8.00

Laboratory 9.00

Pharmacy 7.00

Radiology 2.00

Total 61.00

Table 3b. Provider Costing Data

Professional Staff

Benefits Final

Specialty Providers GS Rating Salary Factor Salary Total Cost

Family Practice* 3.50 GS-15 Step 10 $131,157.00 1.28 $167,880.96 $587,583.36

Internal Medicine 3.00 GS-15 Step 10 $131,157.00 1.28 $167,880.96 $503,642.88

Pediatrics 8.00 GS-14 Step 10 $119,281.00 1.28 $152,679.68 $1,221,437.44

Laboratory 9.00 GS-15 Step 10 $131,157.00 1.28 $167,880.96 $1,510,928.64

Pharmacy 7.00 GS-11 Step 10 $92,389.00 1.28 $118,257.92 $827,805.44

Radiology 2.00 GS-15 Step 10 $131,157.00 1.28 $167,880.96 $335,761.92

Total $4,987,159.68

* The 1st AD will provide a total of 57 physicians and physician assistants at .5 FTE leaving a

requirement fill of 3.50 Family Practice FTEs. Salaries are based on historic pay rates
provided by the WBAMC Resource Management Division.
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Table 3c. ASAM Support Staff Requirements and Cost Data

Benefits Final

Specialty Providers GS Rating Salary Factor Salary Total Cost

RN 21.50 GS-10 Step 4 $53,248.00 1.28 $68,157.44 $1,465,384.96

LPN/NA 77.40 GS-5 Step 4 $32,755.00 1.28 $41,926.40 $3,245,103.36

Medical Clerk 21.50 GS-4 Step 4 $27,028.00 1.28 $34,595.84 $743,810.56

Advise Nurse 4.30 GS-10 Step 4 $53,248.00 1.28 $68,157.44 $293,076.99

Immunizations 0.33 GS-5 Step 4 $32,755.00 1.28 $41,926.40 $13,919.56

Medical Records 12.12 GS-6 Step 4 $34,761.00 1.28 $44,494.08 $539,401.73

Laboratory Tech 23.00 GS-7 Step 4 $38,627.00 1.28 $49,442.56 $1,137,178.88

Pharmacy Tech 12.00 GS-5 Step 4 $31,185.00 1.28 $39,916.80 $479,001.60

Radiology Tech 14.00 GS-8 Step 4 $42,779.00 1.28 $54,757.12 $766,599.68

Total 186.16 Total $8,683,477.33

Salaries are based on historic pay rates provided by the WBAMC Resource Management Division.

Pediatricians and pharmacists garner the lowest salaries among

the professional staff. The registered nurses are paid the

highest of the support staff at $68,157.44. The radiology

technician has the second highest salary at $54,757. The medical

clerk is paid the least at $34,595.84.

Utilizing the DoD space planning criteria, space

requirements for primary care and ancillary services are

projected to consume 86,982 square feet. This number includes

mechanical space, electrical space, building circulation, and

half areas. Square footage totaling 1,000 square feet is

identified for restrooms. The family practice gross square

footage is 37,098 or 57% of the total space. Allergy and

Immunology accounted for the least amount of gross square

footage at 1,653 square feet. A detailed identification of space

requirements for individual services is illustrated in table 2.
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Table 4. Square Footage Analysis

Net Square
Department Footage Net/Gross Ratio Actual Gross
Primary Care 27480 1.35 37098.00
Pharmacy 3560 1.25 4450.00
Pathology 5990 1.25 7487.50
Radiology 4105 1.50 6157.50
Pediatrics 6335 1.35 8552.25
Allergy/Immunology 1225 1.35 1653.75
Restrooms 1000.00
Total Total 66399.00

Allowance Category Grossing Factor Square Footage

Mechanical Space 0.135 8963.87
Electrical Space 0.02 1327.98
Building
Circulation 0.14 9295.86
Half Areas 0.015 995.99

Total 20583.69

Total Square Footage 86,982.69

Net to gross ratios and grossing factors come from the DoD Space Planning
Criteria manual.

A comprehensive analysis of the types, square footage, and

number of specific rooms is found in the Appendixes. These

appendices identify the number of individual offices, exam

rooms, conference rooms, and linen closets allocated to each

section. The DoD Facility Pricing Guide identifies construction

cost per square footage for a medical clinic as $246.00. Upon

application of the area cost factor for El Paso, Texas, the cost

per square footage was reduced to $222.02 per square foot. This

factor brings the preliminary cost for the construction of the

facility to $19.31M.
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Table 5. Cost Analysis

Construction Cost Factors

Total Square Feet 86,982.69
Clinic Cost Per Square Foot $246.00

Fort Bliss Area Cost Factor 0.95

Size Relationship Ratio 1.74

Size Adjustment Factor 0.95

Adjusted Cost per Square Foot $222.02

Preliminary Building Cost $19,311,462

Additional Cost Factors Percentage Factors Costs

Supporting Facility Cost
Electric Service, Water, Sewer, Gas,
Paving, Walks, Curbs, Gutters, Storm

drainage, Site improvement 0.200 $3,862,292

Intrusion Detection System $3,000

Commissioning 0.015 $289,672

Info Systems 0.060 $1,158,688

0 & M Manuals $50,000

Super and Admin 0.057 $1,100,753

Force Protection 0.020 $386,229

Contingency 0.050 $965,573

Installed Medical Equipment 0.100 $1,931,146

Design Build 0.060 $1,158,688

Subtotal Cost $30,217,504

Inflation Index 1.042

Final Building Cost $31,486,638

Source: DoD Facility Pricing Guide

A general planning factor for supporting facilities is 20%

of the preliminary building cost. Supporting facilities include

but are not limited to items such as electric service, water,

gas, sewage, and site improvement. Once other factors such as

information systems, force protection and contingency costs were

included, the subtotal cost increased to $30.21M. This number
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must be inflated to 2008, which is the predicted start of

construction, and the final cost is $31.46M.

Discussion

Population

A definitive picture of the projected beneficiary

population resulting from BRAC was difficult to acquire. There

were a number of organizations providing population projections

for BRAC but many of them were not communicating. Hence, there

were a variety of population projection figures in the field,

utilizing different methodologies, which yield different

results. This study utilizes the population projections provided

by the Community and Family Support Center.

Personnel Costs

The author elected to assume that civilian personnel

working in the proposed clinic will be GS workers. This

assumption is utilized to standardize costs for salaries. Troop

medical clinics responsible for providing care to division

soldiers utilize provider assets from the division surgeon to

supplement manpower. This study accounts for this additional

manpower of 57 providers and identifies them at .5 FTE. The use

of this supplemental manpower translates into a savings of

$4.78M per year. Nevertheless, once the 1 st AD arrives at Fort

Bliss, the number of available providers to supplement primary

care manpower may be less. Moreover, the 1 st AD surgeon is



Expanding Primary Care 49

aggressively pursuing an initiative that keeps division medical

manpower in the division area by constructing robust battalion

aid stations to provide healthcare (M.A. Dominguez, personal

communication, April 15, 2006). This course of action could

totally remove division medical manpower from the TDA

environment.

DoD Space Planning Criteria

There is some art associated with the science of utilizing

the DoD Space Planning Criteria. The templates are guides and

can be utilized for preparing space for a medical center or a

small clinic. During the study, it was necessary to discuss

space requirements with existing department chiefs and HFPA to

ensure that all space and service requirements were accounted

for and necessary. One of the main challenges was the

consolidation of conference rooms. Almost every template had a

provision for a conference room. The task was to provide a

proper number of conference rooms to service the facility

without being redundant.

DoD Facility Pricing Guide

The DoD Facility Pricing Guide is a helpful tool in

predicting Military Construction costs. However, the most

current DoD Facility Pricing Guide is based on historic data

from the previous 5 years. The price identified may not be

completely accurate in today's construction environment. The
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price of construction and raw materials has increased

significantly in the last year (K.A. Arnette, personal

communication, April 26, 2006).

There are limitations in the construction cost provided in

this study. One limitation is that the study does not consider

the cost of design. The cost of design can range from 4% to 9%

of the total cost of construction (usually a alternate funding

source). The design cost is a front-end cost and is funded prior

to the beginning of construction. Moreover, equipment costs,

initial outfitting, and transition costs are not accounted for

in this study. These are the factors that are often overlooked

and not identified when a construction project is proposed.

Often times, the funding for the cost of these items are

identified after construction has begun and is submitted as an

un-financed requirement.

Rationale For A New Troop Medical Clinic

The Soldier Family Medical Clinic that currently provides

primary care to Fort Bliss soldiers and family members is

operating at capacity and cannot absorb the tremendous number of

beneficiaries that will be arriving at Fort Bliss between 2007

and 2010. An addition to the existing Soldier Family Medical

Clinic (SFMC) is possible but causes challenges. First, the only

area available for the clinic to expand into is the existing

parking lot. Parking is at a premium at the SFMC and forcing the
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beneficiaries to walk longer distances to the SFMC would cause a

myriad of complaints. Second, the 1 st AD will be moving to Biggs

Army Airfield. It will be a significant challenge for soldiers

to access the SFMC at Fort Bliss when their place of duty is on

Biggs Airfield, approximately 4 miles away. It is feasible to

presume that the line commanders expect the clinic to be close

to their area of operations (M.E. Garr, personal communication,

May 17, 2006).

There have been discussions on expanding primary care

within WBAMC. This discussion is moot because, primary care

within WBAMC is at capacity unless significant adjustments in

space allocations are made. Moreover, it is the intent of the

hospital to minimize primary care within the facility and focus

on specialty care, inpatient care, and the Graduate Medical

Education program. To this end, there are discussions on

optimizing specialty and inpatient care to facilitate the 1 st AD

beneficiaries.

Outsourcing Prime Enrollees to the Civilian Network

The El Paso community does not have the capacity to absorb

primary care requirements for 48,000 military beneficiaries.

This is based on the fact that El Paso is a medically

underserved population and is challenged with recruiting and

retaining healthcare professionals. El Paso County has some of

the lowest numbers in Texas (considering its size and
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population) for registered nurses and primary care physicians

(see table 6). Moreover, the Army Medical Command has an

existing mandate to maximize healthcare within the direct care

system.

Table 6. Texas Healthcare Provider Market Analysis
Direct Patient Primary Care Physician

Care Physicians Physicians Assistants Registered Dentists
(2001) (2001) (2000) Nurses (2000) (2000)

Texas Average 156 69.7 10.4 644.9 36.5
El Paso 95.4 38.7 4 437 15.4
Bexar 190.3 78.3 12.5 826.1 42.8
Dallas 208.1 81.9 10.9 796.1 48.8
Haris 199.8 81.9 10.2 740 47.2
Hidalgo 108.1 59.8 8 414.5 15.9
Tarrant 148.6 66.8 6 626.5 37.1
Travis 273.8 114.3 12.8 948.9 63.6
Webb 94.7 47.3 1.6 362.3 9.6
Source: Texas State Board of Medical Examiners

In order to address the shortages of healthcare providers

within El Paso, the city council has established a Healthcare

Council. The purpose of the council is to "facilitate a cohesive

and constructive community-wide healthcare advocacy effort at

the local, state, and federal levels" (Elpaso.org, 2006). The

Healthcare Council identifies requirements to better position

itself to provided services to the El Paso community, as well

as, the BRAC population increase.

Conclusion

The ability to provide quality healthcare to the

beneficiary population descending upon Fort Bliss as a result of

BRAC hinges upon primary care. As stated in the Health Affairs

Policy Memorandum 00-001, achieving increased productivity is

based in improving business processes and support systems, not
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by simply increasing the burden on healthcare providers. BRAC is

providing the AMEDD a prime opportunity to provide the right

healthcare provider, in the right space, at the right time, with

the right equipment. It is incumbent upon healthcare planners to

accurately anticipate and project the requirements necessary to

support the incoming troops and their families.

This study projects that a total of 61 professional staff

and 186 support staff are required to service this population.

Salaries required to sustain this requirement will total $13.67M

per year. The infrastructure required to support this healthcare

team will consist of 86,982 SF of construction costing $31.48M.

This analysis did not consider additional services such as

mental health, preventive medicine, and other services that may

be required, or desired in support of the incoming

beneficiaries.

Recommendation

Based on the study findings, it is recommended that the

AMEDD construct a freestanding Primary Care Clinic at Biggs Army

Air Field to service the 1st Armored Division's troops and

family members. An option to include mental health, optometry,

preventive medicine, and a wellness center should be strongly

considered. The addition of these options will obviously

significantly affect the construction price; however, it would

provide improved access for the beneficiaries.



Expanding Primary Care 54

References

Army Regulation 601-142 (2004). Personnel procurement army

medical department professional filler system headquarters.

Automated Staffing Assessment Model (ASAM) (2002). United States

Army Medical Command's Automated Staffing Assessment Model.

Retrieved 4 April 2006 from

http://www.cs.amedd.army.mil/medcom3/rqmts.htm

Department of Defense Base Realignment and Closure Report

(2005). Retrieved 14 September from

http://www.defenselink.mil/brac/

Department of Defense Army BRAC Strategy and Recommendations

(2005). Retrieved 15 September from

http://www.hqda.army.mil/acsim/brac/BRAC_2005.htm

Department of Defense Medical Planning Criteria for Health

Facilities: Medical Planning Criteria and Medical Equipment

Guide Plates (2002). Retrieved 27 November 2005 from

http://hfpa.otsg.amedd.army.mil/refs/SPCpdf/index.asp

Department of Defense Form 1391. (2006). Consolidated Family

Care/Troop Medical (Project No. 64138).



Expanding Primary Care 55

Department of Defense Facilities Pricing Guide (2005). Unified

Facilities Criteria

Donabedian A, (1988). The quality of care: how can it be

assessed? Journal of the American Medical Association, 260,

743-748.

Elpaso.org. Retrieved 21 May 2006 from

http://www.elpaso.or /epcoc-chamber/qovCommit.asp

Fort Bliss Command Brief (2005, December). El Paso, Texas:

Navarro, S.

Gerepka, P. (2002). Cost benefit analysis of providing level II

trauma care at william beaumont army medical center. U.S. Army

AMEDD Center and School. 1-02, 8-10.

Health Affairs (2000). Assistant secretary of defense, health

affairs policy 00-001 subject: Policy to Improve Military

Treatment Facility (MTF) Primary Care Manager Enrollment

Capacity. Retrieved 7 December 2005 from

http://www.tricare.osd.mil/policy/ha00pol/clin00_00l.htm



Expanding Primary Care 56

Helmers, S. (2001). The Bremerton enrollment capacity model: an

enrollment capacity model supporting the military health

system optimization plan. Military Medicine, 166, 1099-1106.

Heroman, M., & Rivard, B. (2006). TriWest capacity-demand

forecasting model: mtf and network outpatient services. Paper

presented to William Beaumont Army Medical Center, El Paso,

Tx.

LaMar, J.E., & Jacoby, I., Meyer, M.G., Potter, A.L. (1997).

Provider workforce model for regional tricare networks.

Military Medicine, 162, 590-596.

Office of Personnel Management Salary Rate Tables. Retrieved 15

April 2006 from http://apps.opm.gov/ssr/tables/index.cfm

Office of the Surgeon General Enrollment Based Stationing Model.

Retrieved 15 November 2005 from

https://ke2.army.mil/otsg/main.php?cid=57&wspace=7&wid=1929

Robert Locke, B.A., El Paso. World Book Multimedia Encyclopedia

(2004). Version 8.2.1.



Expanding Primary Care 57

Shi L., Singh D.A. (2004) Delivering health care in America: a

systems approach (3 rd ed.). Jones and Bartlett Publishing.

Sibthorpe, B (2004). A proposed conceptual framework for

performance assessment in primary health care: a tool for

policy and practice. Australian Primary Health Care Research

Institute. Retrieved 16 September 2005 from

http: //www.anu.edu.au/aphcri/Publications/conceptual_framework

.pdf

Thomason Hospital Website Retrieved 18 May 2006 from

htt1 p://www. thomasoncares .org/

TRICARE Operations Website Information Paper (n.d.) Retrieved 23

January 2006 from

http://www.mhsophsc.org/public/library file proxy.cfm/lid/797

TriWest Healthcare Alliance Homepage Retrieved 18 May 2006 from

h t tps ://www. tri west. com/tri wes t/defa ul t. h tml

Weiner, J.P. (1994. Forecasting the effects of health reform on

US physician workforce requirement: evidence from HMO staffing



Expanding Primary Care 58

patterns. The Journal of the American Medical Association.

272, 222-230.

William Beaumont Command Briefing (2005, November). El Paso,

Texas: Leech, J.



Expanding Primary Care 59

Appendixes

Appendix A- Family Practice Space Requirements .................... 61

Appendix B- Pediatric Space Requirements ........................... 67

Appendix C- Pharmacy Space Requirements ............................ 71

Appendix D- Pathology Space Requirements ........................... 73

Appendix E- Radiology Space Requirements ........................... 75

Appendix F- Restroom Space Requirements ............................ 79

Appendix G- Allergy and Immunizations .......................... 80

Appendix H- ASAM Model ......................................... 81

Appendix I- 1 st Armored Division Organizational Structure ....... 85

Appendix J- 1st Armored Division Physicians and Assistants ...... 86



4J 4 4l) 41
01 J1-O) Cl) to U

to 0 -H () >~ -H .1 -H 0 '0
u 4J-- -4-4 ' 0 0 0 -HO0 44-J co 0 0 -H 4-) i 0

4J H- U) 4) r.-1U)C ro r. 4 ) > -i 0 *Hi
-Hq 4 -) .0Jt 4jCU w -) *Hi4. 4 0 44 UlU) 0 0) 44 44

>4U (1 E Q U 44 4 i d i -4E)U) -1 0 J 4
04' 4 'W -H)HU H'0U k)- 04E ~ UU r r H4 4J 4J 4).044 0 0
0 U c -r- ->4-I U H U) () 4 d E ~ Q 0 Z m u u J- --i HI) U) 0r 0 4

-H r -Q) 0>4 - (1 00 HP! 12 0U 44Q U43 rI . r
.HU H 4) 0U ()'- > ) H00 $0 VH 0 00f D41E40 444

Olm Q 4Q 0~~w P *CU i >-4 4-4-CU U) ra -H- 0 4 0 ~ -A.p 4  0 0
XH -H -H0P44 ( 4 -4 -H l 0 -HO -H 0U) (L) , tl) 4.) C-HU -H '0Cr.CQ4Jr l

D4 -1 U Q)- 04 - ) 0 0 H- afJ~ ) w u) )-4 a U)) -H )- :Jrj n( 4

ul 5UJ- E 4)4H ) C *U)4r- U) 41 Ea 0 Q) S4 4 r- 40U P o
W~ ;J '0 0l r- 00: .T J O0 04JM- U )r o0'J0'0 -H E r

r- - )U E 44-- 40 _ H E -- H 4 3E I4 W SUj) ,i- - W-H-4J ) -H
P. P-H- ~-H -H > 44 > -- O >U- 44 ,U > > > P4 -H -r)>-H 4 >

-H 4 d A -- HWO 4U)4 X P~---H H 00 0 ) -4 4 ! l - 4 H 4r :

04 - _ _ _ _

00 0 C 0 0 0 0 0
-q 0 0 CtA)MLI f

I n H -4 NH

0 ~H0
E-4H

4J H H H H H mn 4i-

N 0 0 4 C
U2 o 0 0 0LA 0nr 0
U) LA

0  U

Z H H LA L

cn4

a) 4J

ED

0

a4-

4-) 0 
0 K

p4 0
Idu r= u)

H 0 C
U) 0

r1~~ U)-HC)'

0 C

U U)

a4 0 - CU C C1-JU

a) HC H

0 - 41J 41 -

P4 Q ~ ) H(a
F4 -H CU U4 04J U 4



Q) ED ('i r=

4) -H41 *4- I4 0 a) rU) a) - 4-)
a)a r. > EaU a)- 0 - 0 0~- H4 .i 04 u

0 L 0 S - 0 0 0 0 -ii 4. 4 4 a) -H a)
Hr 4.)-H- 0 a)J-H liq41-H 0 -H H4 Q)4-4-L-) 0 '0 E ", H>, -m

ta) J 0 U0 4 M -Hi> 44 X - 04Cfl'd-H04 04 4-4 w (U 440 4 m U 00
0 4 a)00 11 W. ; 1 0 -Hi 4 (-H Q)~ :j4 0 -HO0 4 4

Q)44-10 4J J u z U)U 9 Etn0 *-H > -U E i4 : 0 -e 4-4 H ) 04
ro5 0 04 u Suw 0D A, 04 x 0D0 4 U 00a0 0 W0 r '0~ 4u -

E Q) a)4r -Ha ) ( -H -H 11044 -H -H 4 r.000r.0 a) 104 -H4 -i rU)

rHU44 -4 m 0 Xr. 404 CN CO E40 04 0 H rI040U 44 0444 u 0-i 9) v-H

~-Hi0O00 0 4-4 W-H 04 04 -H F1 0 -HO 0 0 0 :Hj: 0 -IH
4~ Qa) -4H0 - 4-4 *HU)t 1 4) 4-4 U E -*H -i r- H O44 (dW r

14-)-.J) M 04 ) 0 U 4 00 0 rOUC O4-) () Ua) 40 -10 ) (0 )4-) U P4-W uHor p(
M 0r 4- F 0 0 ro ro Q) 40 r.4 0) 0 0 0 4 r494 ) 'd -*r0CxF-

)-,Aa) Q)) 44 4 0 -14-4 -H 4 -4. 4 E- 4J()0 a )4 4 - 4Q )Q 4 4J W E -H

ra d'sE'a0 ) 4-J 4)4- ) r ) ) 4-) :S0J ~U -1E rdO0a WS 0 ri -) rO-H E ta) a) 4)( 4 S4 J44-
.ra).WH-4 -Ha)04w04 C 4 d-I 41 04 r= -- I 4 ) -Q) 04 - EU rd-H4-) ) -H04 04 M a -E 0 (1-H r

04> 4 j rI m m z a) -i >-1 4 >4 0-Hi 4 >-H-i 5q >H H0 E ri . 0
0U0a)0 r.0 a)Wr.-) :Ja) 4-I 0 0'd0u0 ) ) 4 c ) a) 0do u0 a) a) 0 () t0 r (1) ()0

4 -4 040 :-H U) r0-H-HO 0 10 -HA 4 4 rO r, 4 0 0CN -H,0 404 4 Zd0F: 0 Caa) W-H U) 04 r.)
(H 0-H 044-) Fl 2 H 0- U) U 00 X 04 04 (d-H- 04 4) 0 44 H- X 4J) 0 04 Cd-Hi 04 0 0 4 0' rO-4 X- 0 0 H-

N0  0 0 0 0 Lfl 0 ILn 0 0 0 0) 0

C40 14 In 0 r-r- L.v N
H H- H co Cl q H- H N H

0)

Hi 0 H H V) H HC N H 0C 0

0 0 00 U) 0 n Cf 0 0) 0 0

N~ Nl V0 r-L 1 N C') N 'q
H- H H H H Cl L) H r-H

04
0

0

U) 0

U 0

'00
4a) 0J

V4 04

co 04
aE a)5

0 04 4r
0 0

0) 0~ 0
04 d 0 H~

a) U) -i 0 04-
E0 0 00

0 04 04 u 0 a)4 04

Cd - 04 Cd Cd A 00
0 01 aa) 'H04 H

0) 04 0 a) rI 4- -H
-ii 0 0 H H4 M 0- St

V J (a r 0z 0~4 0 H 0 )0

0) a) - a) a) U- 04 -

a)54d - 0 0 00 0 -0

Cd >< 04 L) E4U0 4 0 a

0)0 0a 4 04 04a U) H~



U 4 -H 4-4 0 044 0
-H 0 0 U0 0 44 r4 w (1)

(0 (U 4 Q 0 r. mE-4 E-4 L4-4 0 E-4HEH-4
U W H'J 41 4.- uE~ v WE 4. U)r4 r 0 445

rA 04U *H ) :1 1 ! -04
4 .044 0) :: 44 Q r -HQd 0 0 4J E G'o '0 0 01 w-4

4-J r. ((2.-HU ~(a a) 0 Hj WX rHQ (U o ( )- )P
4 4 H 4J . 4 . uFA - X J -4J N e E r 4J4J 44 Q)

(-H-, 04-1 0 u 0 0 4) U 4-4 r((M 0 U 4U H w U 00 u
d 04HO I. 0-i -HOu -H W0 r.r.-Hi-, E (U(UU 4) a) (U'0U

H(U (Ui (U 0.C4 0 r.EP4440 -1 r. 44 M-mr *--) a OU~ -r,-a)
40':1r-' oU 4 0 -H -H N -H -H -H M O 0 -Hq00) '0. ; 0 0-i41

0 4M0 .MU Q E- ri MHU) 4-4 4 44 rH 0 4> d : r H0 LA 4 00 r
04 0 r0 0 m 0 U r.u'0 )-H U 0mC OrlW lU a O0 arlil4a)a
*r0 ju 0 0 0 '0 0 (0 4 4J -W 4 *d.m E
~35 -H H -H0) -H~ 1- 4)-H -4 A) a) 1-4 )04 0 3i 04 WO -H F= ~~ E L E~ 1-i 0A-)-

0 4J 4-JU 0 . 0 ' W'da) 4- ) UO r 0) (U0o '~ ra (U (Ui Id a M 140W () 4) 0UZ2
E 0(dr.-1rd-H :10 04 ( aa) D -H 4 -H4-H -1 Hi H- 0,44Q~5 04a 40 15

r.~ (D -Ha)(d 4.) (U Q) )0 '0 M 0 W 000-4 4 4 Wl((W0 :-4 4)W(U 4 4
~-H m a 44H( -10 a 0 Q014 r. ro4 p r. 14 4 0 r.4J r 0 -H00 0 4 r. r.W4-1

2: rAH0 H u0W xl 0 -H 00 4 (dU)04 0 P4a ~OE 0 M W0 0 :-4 4-4 00 0 a ( U

Xo 0 LA LA 0> 0 Ln 0 00 0l 0 0) 0 001
N - r- CN N N U) LA 0 co Cj 03 OC

IH H) rm Hl i 4H N N -W H- ":

0 NH 24~J N 44 H w4 co

4)
0) 0 LO LA 0 0 LA 0 0 0- 14 4 0 0 0 000C
0 N r- - CN Nl r- N N 

0 
L44 cJ N N- N CN CN W

H H M m~ H H H- Hi Hi LA H H HHH

-'4

(d

4J)

4

44I

(Ud

00

0 4-) 0 ~ u
-Hi 0 -H
4-) 0 4J01

rcs rd P

0 a) ) 0- 04 ~ r

(U 0 a4 0 0() (Uw
m4 0Q -H2 -- a) u

0 0 04-iW-- 04 u -H1Ut
- A 0 0 M4Q 04 -H 440
4-) Hx (U 4-1 J 0 4-444 -
- 0 0 4-) 0) 1-i 14 l)- 4-4 0 4-4 4
ft -H rl -H a) 1- W( 0 4-4W(

'3 0 K4 -HI M M F-4-J u E 0O0rH
mA 0 0) a)O -H 1-4 0 Q. u

0 ( 0 UQ - 4-4 (U 0 11 a
0 0 a) (U -H -H 4-4 w) 1
.H 0 ) J( -) 14 4J4J 4J 0 0 ((( 1 0 1- r
4-) 0 1-i 0 z z p0 - r. (-4 z a

mi a) 0 LA 0) (U mU ( 0 U Z E
N 4 04 -H - H4-J a) 2: 3 -W

-H (U 1 0 4.J 4- ) 0 0 -- (u r.
Z a4 -H 0 0 (a0 r (d(~ -iH (U a)uU 1) -H

:j4- -HA -H 0 P4 04-H > m1 mi H-HO0
5 (U H 0 U) 0 4J 4-J)4- - 0 1-1 (- 0 >0 4

r5.4 0 :l -H3 H 1-4 :: U 90 04
IH 0 Fl > m 0 000P4 04 z z z 9



En 0 mx 4-
4 4 1 0 -H4 HC 4 i 41 EO

:jO U)Q r 4-4 U') r t
44 0) r 413 H -4 -~ p -A H - 4.3 4)E- 4V

41i 44 a (4-1 -H1 -W Q rd *-H F u 144 O >
rd~t (04 - 4-4 J W 0zU ro 44 Ja)0 44U) rX4 34 4J U a H- 4-4
Q) > ;J 4 M0 E-4 -Hi r. E 44 P4H E) 4-4 N (1 m>

Q) 04~ 4 td U 10:j( 0 -Hi 4 M U )3O) )4-4 44 ) U0rIa :j ~ V 0 -H -H-H U
V ro0 a) QH 4- r. ~ rd m (004.V )4-4 - _. r .

0 d d 1 (z 4-4 ~- 0 -H 0 O'4 Q)0 4 4-4 (V 0 q li -HH-H

XE(0U U ) 4)44 4 -- r-4 ) -W(d 0~U r.0 ul 4.) .0 A4 434)-VHH -

r. a)V0( E) m (d; V0t ) 0U4E-40 0-4 4 t H-0 Ut)

ijV 4-H-uo4- 1 P4 ) E3 0-HG)4 4U - 4 M-~ M *0~ iU 00 G 4U ) V4 V4 En(U 4r

04 - U4J M 4V 04-1 (d E U 404P 14-4 044 4JEp N 440 H E E-H ) rIU) 0 P40 H

-10 U -- : 1 - e 44 -H En 4 ~-HO'dP4 0 0 a)HU P4
LI- I(0d 0 - - 4 O 4 rI F:0 ) a) 0 . W r- r-I r- 0 a ) w 40 a) (d -1 U U a) a) O)0

X0  0) 04 d0( )4 0 00- 0 r. HE1 L1 A H 0>r 000 00X -4ur r .0
(15o 0 N4 0 4 Q 2 0 4 0 0 CC) 2: 44 H)U :H4 0 04 r44

o 4

LA H) H H H ND H 4) H H H H O4.

00 000

Hn H H H N H H 43 H H HH I0 4.

w W

044

-1P4

0 0

4.3 4.3

1k44

V (-4

H (4 U 0
U (0 0- 0

-H V) CJ -4U

Q4 >44~V(A
O V E 4 0 H

V 4-HE 0 -1 u 0 0(

-Hl -H(4 m 04 0 4J 4. ,1H( H-i -W
4-4 430 (-4 0 -4 Q) -H HA (U C)
4-4 _0 4d) (D V 04 H- H-H 4 ) a)
0 U4C) E 4-i) -,H -H -4J -4 41J

430 -H 0 H- 0 4- D M O
0 a) md FV~ ( -4 D Q

(z O rn- U)V 4-4 0 44i a)VX 04H
-H 0 >. E 44 4-4 Inl 4-4 C U) 413-H VU

-H E U)04 $-i r. O ( a -4 m- ( 4J
(-4 '0 a 0 0 41 V) 4-J -10-4 -HOC

04 44 QU U 4 U) uW cU)U



a) 0

W )0 0 (L) 0 m 4-) (1 4 4 -1 En -H

U)o Po E44 0 0 4  4-) 41 0 0 ad) ) (ao
u o0 r= 4 H 9 >, 0 00) 4UW 0r

r~-4 rt 0 ro : a - Q~H ) (aH 0) -HO() a) 0
>1 x Ln 10 4) 0 0 E 10 ' :J) 0 4~Q EnO ~-

a))) 01)0) 1) 41 41i _1> rd ) H-Im Ucow 0 ID4r.E 41

0O-O 0 J0 ) () (d -ro '0 *HI0a) -H 5 0) M r 4 'W4-4 X0 04 U04-)
-VE vC> 04 O>Q) 0 >1 4J 4l4) 4-)4l Q~i 4 :J E-H 0)H >. -

En( rd -r-)U co~ a 0 w-H -H .-HE 00) r.M 4-4 (d

4 0 d4 (0 O 4 0U r 0 4) a () 0410 l 0 xo- O0 -1 ) 0 10 >1-H >
0 4) ~ 00) 0 40 Od F-: I- 4 : $ 4EHrX H 0 i.Q)0 mr r rUrdrc

1 HQ4 _10, I4-H 0 -i 4 0 0 4(a 0 m m 0C m 0 I'D 0 0 41 000 ) 4 4'0U 40
4Ji .0)4.) .4-1 ) (L) 0 ECf E 44 XQ)~ Z 0 0 mo H- -H ) a)0a) I 5z

OE COr 10 l> 4 E04 0E EO0 Q)~ 4 U) U U 4 ) ( () W coo

-H5  t-H'0 d 4t- 0 m J-) () (d ~ X 0)H ) W0) S0 H0 0 H H 0 (d: 1 4 1 : ) Q 4Ur ,a ) r
.H 41 E J4J E i HE -H V -H > rI O 4 F=-H-H - -Hi )> 4 F EWQ *5 co

. C M U4M 4 ) M00Hi ( 1rU' 0 0-H ( m-Hq ~44 >1 >0 > 1 (00a) 00
0H)W4J 0) X 0) 4-) 0) r. X R it -H X 0O , -C 4 04-4 > X 0 4-4-H W) 44I -H 449. 4 44 M t c44 X Lnr. 4 0

o C. 0 0) 0 0 0 0D0 0 0 0 0 0
0 o 0 N LnN OD

H rn H H H H

H4 H N 0 H H O)H HO0 0 0 0

00 0 0 0 0 U( 0 0 0
v C) 0o 0o N N n N N 00 C- 0 N N W

H m Hi H H H H- mo H H H

J

s:1

0w
044

0 1)i
41 04 -H U

.H 4-1 U
4 u U) .1

3. a) - 4
4J 1 0 (

0 a) -i 0 a) 01 4-
4 ri 04 P - rI 0 4 0l

.~ ~ ~~H > l 0 0-4CQ rd

.14 )0 -

Q41 -)-Q=H ~ 0I -H 4
U -H CD 4-ial ) 0

a)1 H 01 ., 0

-Hc -q H 0~>-.- /



0Q)

4J1 CU 0 )

a 0 W )
4) Z4 U04 CU

4 H 44

UJ -H -A -Hi -H H- -H-

4 tM k -H -H s -H

(24 .4 00CU H~ -1 0 -

go w0) W-1C a) )0a) ) a) W4
.HrI 04 044 04 - O 04 O04 04

-H 4~-) (d 4-)
0L) a) X( WW Wc WOW 0L)a a )0 a

0 0cU u]]0 CUO 0 0 0-
Q4- I I___ I - - U

00 0 00 0 0 U0 L
to 'W N N N1 0 M 0,J

4 H H- H H A

0 C )

4J r- H H H-iH H r-

--) 0 > C)( 0 W)

0-) M] 4 )
0 W4 4

0 0)

44 ) 0 C~) N a)
a) W 02

01
M 4

4J 4J
a) a) U

00

0)a)

0 -H

O >
00

-H 04

-H 0) 0

4U) En

04 C1

0 0- 0 4 -r-- 4
004 0 0-W

a) 00 0)
0 0 E P 0 0

-H 0) 0 0 U
.jJ0 0 00 0 W)

0-H CjU 0 0
W2 3: w >-H 0 0



LA4 H 0 ul

m H 0 0)4 En
F-udC -H r.. 4-4 r1d

fL 4-i )- -H 710 )
0O (d 0 C 3) 4-) 4-4 H.) -) 1

C *-Ha)~ -Hr. 0 u0 ~ 0-H
a)0) n (0) 4))ED-H- CO 41 9i ) 4-i >
4J 4-i0) U) CO 4-) 4-) ~ iH 0

ft ri $ ~ H) -H 4O En *C
))-H - U)~C 0 O4C rd r.ME l 0)0
U)- C 4-) fa U)ED 4-~ 00) -r-4 ) 4 11. ) 0

0 -q E a) -H -HO( 0) -0() 00f)
4 )C (d - 44' 4 M u 0d -H1 )f F

04 . : r 04 C 0 ) w M 0 4 -- 4J (d 4
41 104 HC EnDn-H > (a4.4 4.)

03~ 'd Q) )4dP P 0 -4 0 4 -q 4 -4
43 4-40 0 > 0LnC z E ty -H a)0a)0 u 0) a

S(0 0 0 4-4 -H-I440 -H 44U 04 PC4 - -H-I4J
0 04 41 H1 - -H- (t 0 Q) )0L

d'C 0o() (d (D)4 r 41 a)0)D4-) 4) 0D
4L)U ( 0 z:00 ) D-H- 4 44 r. 0 -M

a ) a -Hi ( Cd )C 44 (d rdC 4 m 0 0w 4 08D P oz 0Q4  0H -HOi )
4 mD EO4-4- -H ~44 ) 4 4) Q 4 00

rnOC 0D rd) 0 " (a :j (fl-H

CO 44 044 4:E) 44- 44C 0- Q 0 4-~4 -H

)4-4 -H %.D co w 44 0-H- V 0 00 1-1
ulCC M *n \ 4 pH ) EC 4)1 0 0 4-4 E 0

.0 r4) -Hm M D 0)0 C) - U 4-4 CD
rd D r m ) 4)0 w i 4U 4 a)

H0
) > kD0 ) rd 0 H . r-4 0(0 a)'

-1H o-H~ 4 4 -HO0(CI 0 Hq Q,-

a)0a) -H 0-HO0 0 (0 -4) 0 (Dn rl 0
(U d, 10 -H-I'0 4 MD0) 4J 0 )4-i -4(0d-H m D-HO 0 -4

ro -Hi41 H 41 -H 040 0 CD rd~ 04u4)4 -W r : 0 134
-H.4> > (d0> 0 -0 0-H-I 4 calC Hs I 4-) 4
> 04-4 0 HO0 - AP 4-- -- H > 0 ) r. -4u U04-4 Q)
0 4 0 -4 0 4 rdLn 0 C)H r.0 H > -H H 0)H

CD0P4 E 04 U 44 0 ) -H -H 4 0 0' 0) W
13 pH 4 -H 4J HHq -Ia -4O r E r=OH-
*LAr ro tC 0 -H-I 4-)ro u 00 U)) -H 0) -H- H-

(d 4 44 EO0-1-H- * 4 40 4O X -H
EI S0) 4 Q)) 0)~ E (d 4 - E ~0)Q) ) Q) r a))Cro E :R:
::j O~ 10 00 JE r - :0 ) 0) :1 r'd r '4j -r'H d E

-,1 44H-H E ~ E -DM 4 d 0 ~0 PH-E -H- -H -H a) 0)
-HA> 4. 0fO -H 04)-HOm . 4  >)0 >00 04- 000 > CO.
-H 4-M4(d 4) -H 0 M Lfl 4 0 M 4 0 r ~-Hq 4 4 0 HO4 4 X -H 0 .

o ,0 t 4C x 04 OO -O O04 P4 04 -W n9

0r 0

04)4

0g00o 0 0 d

4Jj mn o' H

14 0

.1- P4 0) 0

(d~ V)CN'VDnC C
ZH -Hw k CD

40) 0 (U U

u 0) m, 0 0

-i-H H- 4J 4) E CD
-4H 4J F:4 aO (a 04)w

-H~~ 0O -H 0 00 0)

rd- 0) ' '0 -Hp

0 EkH -
u00- 4- 4- -H

0) -HCU ) 0 CO -H
H>-. a) -H -H -

.H 0 CO u ~ 4) 4-) '

H4 H4 1 H4 00) CO C CO I



* C4

U) 4 a) U)

0 4 Q) 4-4 40-H
U0 :0 44 0

U) - 0 u) ) J41 -,1 D rl 4

U4 ) fl C) a) l - -H a) 4 4-4 Q)
>10 a) -d 1 f- 4 'Q 0 Q) Q)

0 U) )04 OWi r. -H q'0

-H 0 0 r ( U0) ED> m C.0-
Q) rl ) 0J En 9 40 EaU

0 4 -r-( o r a) (0 a) 4 -H - 4 U)4-I 4)a)
C1H rS-H -H rd '04 U) .H1H 0Hr

> 4E 134 -H 10 0 rc a a )
S0~ :WU4 ) U> ) a) -HD WlmE 02 rO

43 40 (1) 4 (1) . 0 -Hi 4 > - . 4 1 a) to-H-
-H04 4W > a)E -4 m .-H -H 0a) a) a ~ 'd 4W U) a

0-~ WH~ 04 0) PU j - 1 O- ) -) 0)~ - 0)

S u 4~4 >~U U) -w Z 0o4-i H>r
E- '0 0 3r a HP 0 0-4-) > 0 .U

4-4 -4JX '0U *H -H 0U) 10 E-4
04 4 J 4-40 -H r%4 -) E-04 Q 4- 4 0 U2

'I F .4 4- 44U - 1 U) 4 - *. vW -
On a) a) 4-4U 4. 14 .1-40 ) 44 4 a

0U -4-40 0t -H- -H '0 4 i2W4 -H 442 U)
u 1)0 ZO m 4U-HrJ W0 0 4)-Hil -4 V ) w~)

V (1) -4 4- ) HH UJ-) 0H -HH U -Htf ar ) 4J JM:

Efl0 00 a) H 4J-0 0) -H -H1 u $Ef) r4 M a
'0 U) rC9 P ) -1 -- C) 0, - 04- 0r '0-H '0t

A 04 E- U)i0 r-H> -H * -H-HCU - -HI -4 r 00 0p E)- H U

00 rX4 u) C 0-IOU) 0 0 0~4~U U 0 U) -0 Ok C4U) 44
00U0 0H)W ) 4WW 0 0W r ri ri " 04>1) )) r -ci U

4l 44 ~ a-0- 0 0 H X4- 4-1 -- O U -w uHE)0-4-4'0 -H4J4' r
0 U) ) -HO r.. Hd -1 '0' '01 00 01 r d 44 -

0C4 0 U O M0 4J0 00- 0 IJ4040040 G '0d0 0 04W
00 0C) a)0 : (jf : 0 O0))~- M (0P00040 0Q 4

V500 4 -HX : ~-- ' 044 P 4 -I - -i 0 a -1E4 4  >) -r)41 00 <

a) -H O0 a) 44r Qr-I4 Eu-H arc 10 ) HUL) -H 00 r. -- 04
r--4- H -r- -HQ) U 0 4-HI C ) 4-4 W-, 4U4 > .3EC)M -I

0'4~ U) OO 1 WO4 U 1 1 d J4 04 40 :1 rO '0 -i 0 ,- U) r4 0U)M Q

0U 0 0 r 0 0 0 0 4 wu Cu 0 0

E 4 - H 0404M-r 4 1- - H (4 P4 Q) 04Q ) 310' H1
Hr- -H 4)ri >W ( 4-i4- )j- r

(a H 000 0 0I 0C

4 d (14z nN N (44 %2(N (N
H c H Hq Hf H (iN H 44 a H

C4.)

I) NS c -

c) 0 )C- D 0 C)Po
0 -M 0"

-H -H H4 0r H

U) 0 0- -

U)--- 0 -
4U) E40 (1

00 C

H-- C)H 0 0 ~
0000 -- as -0 -

0x~ -H E4W-Hj- 0 U )~-
- 0 0 X 0 -0 OH 4-4 U)P r

41) fxCr E4 04 00 0-H4-
4) U)0H - O 0 0

C)~ E 0)0 - H) l- -
-HU 4-E-H 00( 0 P4C4 0 -
L) 0- -H- U) xN 0104-4 a)

En~- 0 J- ml- w P4 _- 0 H '04
4 041 01) -0H -H U) -H (a

U uc41 -n' 00) -1WE -) Pi 0i
UH)U) - U) 0i! f-i . E rS 0

>0 4 H H -4 . N~ A-) V40



00 a) 
4

~0
a) 4-4
U 4-4

u Ea a0 (12
(12uH 04

4-1 a)(2 1
::$44(1 ) 1 J-)

z0 (a0 0 -
E W uo 0. ,

.-H P a) 1) U)

;J .1. 4
12 0 0OHO0 - 4-4 (a

a)- -- H A4(d (ra a)
4- 4 4J )W EQL 04 la

U) 04 (d [ -H3:1

Q) ( J4 -- H a) .4-1' d )

40) -H 0 4 0 aQ) 0 w r
04 00Cl41a) as 04 -i H- o-H -

u rd -H Ha P4(( 1 r. ( 0 A~ Ln 4xo ;1 9 EH C 0 1 H 1-I04 0 4
Oo w 0t0~ 0) 0. u

4 dQ L :H -H 0 H r, P4
0) r 1 rox4 aD C.) rX 1)0 4

44 -H W/ 0) Ha) (12 44rHi

E- --HHP r.0 = %4-4 a) a) H- -1 0 4-4 44
4-4 F2 4F4a ~~ 0 Z (0 U F2 ( H 4-4 a) a
(12 C4 (D U) 4-) -H 2 0 )-4 41 41

1 0 0c$- -(1 ri44' 0 u U
4a) 0r- 4a) *- -m a) >1 r14' 0-p a) ma)

u' U C- - cy r o -HI-V a) 0 00u
a) CN a( H fd (d 'd a) a) X4 -H 440 91 4-i -

'0$ -- 0 - *0 Q) .0 -reI F -dOI 104
'0 0 44-0 4 N d - -W-J(t 0 1 -H

pd p- 4a) 0:4U> -1 H- 0 ) 44 (N C14NH
P4 o 4 .i0 4 0 - a) -H- 04 a) u 4-4'0 0 -3 H HI

* a) Q04 P ) 4-C1 M -m 4 -H
S 4 4-J d (13 U M4 0014 4 04 4 0'4 1 1

E 4; a) a)04 - k )-i o) 41 a)aa)t P 4 =0 E 4
.1 0 (d E-J0a) 04e1 -4 0 45 0 Hj C- -
- 4 0 U . ) Z 4 r. (d- H -H - 0 9 - 4H -H -H . - Hq " 0 r
x a ) 0 4 12 Fl4- P4 034 F: 0 X r04-Ex s 00 F-4 44 0a

-H C) C)e d C>0 C-H 0-H-H-H-H-Hp 4  0( 0 C

NO qC - 0 0 0 -HN L 4 nC

H H (N H (N H m H 0~O H

L)

>1

H HO (N H O H (N H H H H H 4J H H- H
of

0 0 00 0 0 0000 0 00L ) P

H1 HN HN H %D N (4 0 00 r N2 0n MLnC

-4 -1 r- HHr- rH H mnH A r-4 H4

a)
U) (1 a)

-H a) w-- 0)
4-4 a) 0) m)(
4-4 a) ra (a

a)Q H (d 5-1 0
u C) a)s--i 0 - 0 4-2

-H- u) - 00 4J 04 0
4-4 Mlf -HI- Co0 -1 -~ 04
4-4 s-W :J 4-4(1 --- >- 4304
0 $ C 4-4 a) a4 J 00i

z0 m 2 sE s--P a-
E 0 a) a) '0 : ~0 - W .0 124a)) s--- > 4 J0 Q (12 41~- u-C
0 25 0)- -rIH a)O0 m 0 wa~ ) 0 i 4-i -H
5-I -- Cd LW 41 IS u 5-4 0)5-w a) -HHa
14 0 - 44 ma -4 a) a) a)1 04 H H-a
5-4 04 5-0 5-I 0 P4 E 1 u -H H4IJ.
0 u) E- W r 0 -H00H 0 R

~ ~ a) U2 4 J0 4 w m -1 H
.1-iH H- r. '00

a C)u l 0 ml ra) 1 a44 0 4-4 0a)a)
(12 " 1-4-H> - HH >-.i 444 MI 4-4 r-4 H 41
s-- 0 >-H- u U J 4 - (d-- (4 a a) -HI-I
l U '05 '41 0Oe O O -1 a) 41 H1 0-H

z Z g 04 F:4 Lo M 4 CEn u U)



-H

4-

u0

U) -W
04r

'0 04

4-

(aH10H

-) 0)

0) 0 U4
-H4 -H 0

o u0
>4 1 0)

04: 04 L44

0 4-4 0)

0 -H 0

in 0)

0~ Hn LA

-- --- )

H H 0)-H )

0 fX 4
C) 0 0 -H

CN 0 rX4 U) 0 a
H U) 4-'

0) 0 -
4-o 4-I) -

CO44

4J Q4J

0 H

(04

00
0) 0)3J

0)

1) 4-I

H 0

tu 0
U 0) -



C)

41) 41)

Ui 41) U] i14 COU]
.4J o 0 0 PQ (

>4 ) ( 4) E 4-4 a1) 4-

14: > -4 -H C-14-
4-H 0 0- 0 CO 410 aO

r- 04 41)1 u4 0') : 1 -0 11
r- H1 mO -H 0: m 4O 00 -

(1 M -C 04 rd4 4 04 14- x a)-
4. Jr 0 0) En - a) 0 -H r o M~

04P - )-H 4-4 -H1 t3 SO - E (d 4 r
Il) 04 a- ) '0 4 0 -HO0 ra1 V 0-H

HH H '0 a1) 0 -4 4 (1 JO-) - M
p41- 04 COr.a N 4 4-4 >1 (a

0 (a- v~ ko 01 a) W)' ro -
U )'d (1) 4) El r.)U 0140r -4) 04 0

z 0 4 4 Z 0 Co .0-)04 M
0) (t 1) W 0 4-4 44~ 0 -H. 4i :j 4

(i ~4-) -4 Hx -H 414 (13 V -H 41)] En : 0) E
04 U] rX4HE- 4.) 04-) r 1 (a H4- 0~ 0 -4 '0

w 4 1) u E44 4)>- O 41-- E 0 -'4 r
E- aH a4) 54450U -4J-i -H'04-) -4d

HO a)rx 1) 10 U -V4J H!- 41-4 O.d U-H1-r.4t a O HU)
P -H 0 -HN 41) (CO-H, V) (d k- 4- z : 0 rd (a (1)0

44 V 14- 41i ) P40 U -4 04 (V rOO 0 04 4 > -Hi
4 '-4 F 01--i Cfl 4) o OH rq ),c 4 4 U t)a L ia
00 .0O) 40 '5E 44 f6'004 a1) 01-- >-H

US -H 4-)04a) 1- m U-44 C 4)]4
(1)CI Ui~5) r M-4055 1- U-1 -H- P41 4

J)E04) rd 0 rd::5N 4)O 4 ) 4) 1-i - '0 0r.- 44 P OU) 0
m mu ( u0 EOS- 044 V- 04 04 1"44-1 ~4)]-H m 5-H

V > -H 0 -H1 -H "I -H A- -H w 4H -04 04H'0I4j
.H -4 4) V r: w Do 0 r o 0 414) $ J C 1-4 O H 0 0 0 )O-M
14 044l -,1J1-H HH-H0 0) -W 0-H41)401- M4-

P4 ~04 P4 0 134ro 2:-4 0~ 44 X 0 0 N > H U 4) 0 04 H :U)

4J CH
0  

000) 0 0 00 0 0 0C) 0 0 0 C
k4 tUd N N W 'r LA LA ;r 0 00 0) 0

0 4 H N H- V n m L N IfO L A

0 :3E --- - _ -- u-
> ~OH >,_ 4C - H HLn H HHi 1- H H H H

43) H

f-I P4 0 00 0 0 0 0 0 0 0 0 0 0
~J 0] CN N1 Nl CN 1.0 CO~ LA) N A 0 0 0 0 0

(U H HH4 H- H N LANC1 Ln LA

01 r

4.)

04

uU

- 0  -H 4)C

4-4 44 4) 4)

04 41 401 H-

0 a)0 41a) 041) 1- 0
41) 04 ) > 0 04 C/41 0

1:440-- CO W4 10~ HH1- (0d in
44 -- 4.i 0) OH Q 0 (U1-HU

u 41)1( 0] 0- 01( H1 4-1 U]
(0 ( 4 mq a) -H 1-- 0) 4OCO 0 0

) (a (004 ) r. 4-4 41)0 4-4 4J- 4-441
1-- > H 1-- -H- 4-4 4-4 U] 44 -Hi4 044 4-
CO -HO 0 u 5 CO 01-4 CO r,-H HO ] -

.0 U 404) 4 0i 04) 41C ( ItO -H 05r
404 Z C) V0C) u 04 U0I2 0)3 P02:



'-4

U)

UU

S 4-j

a)

a-)4-)

'-0

04 4J

11-4

en

0L

o 0 A0 e

m 4 
4

o o n 0 )

vo (d

F 4J

0

a*)

00

0 0

44

040

a) E-

en

00
U)



C-

w4

-H 0

4.) V) 4.3

0 a)) :1

I) 4-4 0 , t )

-H4J'd ~ - 0 a) i 4 Ap
ED C4J W Ulr 0 .0

to a) a) H. 0U UUt

14 4-1 U I- a) 4 -H 0) 4 a) Q
P4 X 4 u) m~ S 0P4 -) J 4

a) () a)0 -H U14 r HmW) (

aiE) 0 ~-1 0E~ E a % 0~a Q) a) a)

(d 4) a) r.'d4I -H H- H H- - 4-H- r)M
(d EtHa J 'd d'4'd d -H) ao U)' dJ 0 0 0

w~-H w 0 m0 0
0 .,. 0) Ej E E a E E E () a)a)O E ) )a

-i- a) 0 0 0 0 rl -1 0 0 0 0 0 0 0 0 0 -r HH 0 00--( -- 4
ta 0 0 0 0 4J 0 l N N0 C- LA -0 a ))rO LAO 4) a)S N 1 W

4.) jN '4) a)NH > J (' N) a) a) H H) z a) 4 ) Hd z N
2) 0 0 0d

r- 4,H HH (4 H 4 4J H HH H HOT ONC H OH H iH N

(d 0 0 0 0 0 0 k

00
44.

4H a) - .ri ( 1H r-
o $4coO

0 D 0 00a 00 0
.8- 0 00 U ) ) o - L

-H 4 -Ho 0: N w-J N C irIwH -H H

0 0(4

4-) 401 00 a)4 HH U

.H -H 0) 0) ( rA a)

Id 41 4 -) H, . U4-4- ) 4 4.) H41

a ~ - -H . >, H 4 (0000 - 4- 0 W 0 0a(0
0 04 - U Q)C)1

0- a-H -H> 0) -fl- U U HH M(A (00 4J ULH

a)H (0 a) 0 r 0 4J rA 0 >-H M-H H H ( 0 CO-HH4-a)(0 ma) ~



H a)

14

Q)

411

4--1
o U)

0 4 0 U -I i

k44J4-) 0U
'0 4-4 0 Z

U d Cd 4

40) P ( (1) Wi)

a)) Q u o
4) H (U 6 ) s:Q

r.r-. r - Cd

CN O C N 'ZP 0 ) NO O
H N MI H_ H N ) r

SU

H H- LA H HO0:

NOW N N VV N 0)-H- rCd
H CN H H1 Hu 4j - -H

0 O4 a)
0 0 H1

U) 0rz i
o r U

01 0 (U -
U)I 4J

4-) 4U H

(U a i -i

EA U)

-H >U -4(:

O(U ~ (1 U) OH
M- 0 (U

4- (U 0 0 0 -0

H 4-4-,H (U >', 44 U)
0O. = HiQ 4 Crd k
u 0 a ,r 4'O -1 0) 0
z u 14 ZU M 4 U



4 1:: -4 En
f( u U) :0r

u rt 0 E E 0 0 ra
a1) H-mU 0 j0 -H 0Q

0- r-4 040 4-J Q)
01 \O r- 4 0 (1)

40 m a) 4U 0 m) 4 ul
LR0 0m 4- M 0~ > u: U) En E0

E04 A 00 0 0  
4J H a)-Hi 0 Q) 41- 0

44L *H E .4J ) E Ln Ln -4 -1 0
2 ~ E -j E E (D00 -

4 r.0o-H o 0 0 41 1)( 41) 4 rd1
04 ~0 0 00 u0 *4- 41a) 41) H- 0 .0

0 4' 4101 '0 0 U) U T -W -
000 ( 0 Ua ) 0 -- 0 -

r. 04 0 -H -H$ -H Q0 0- ~
-H ~' 4-i (4.- 4 0,1 M 41 1) 41) . H 4-)

00 V) m 0 V.d N N N 04 rd1 m1
0 0 ) 0 4-4 H Hjrf -H - 441 j n) (IU) 44d

0 -0'0 '0 OH 44 )4 v E 4 ~E -1
441H0 0 v4 0 0 Ol QO 01M0 '0

04; ( m( 0 0 0
E 2-H -0 0 '0I H .0 4J U) 4J .0 -H )4 4 4

P4 -H' rd0 -H H 0 j 5 j '0 0 0 :%
0 04 H > (1 0 0 (d1 r. 1 (I (a1 440M 4-40 0

- H >-, U 0 4 1)1- 0 41 -H r 4-4
M(4 *4 k-I 4-J H1 E-H E E 2-H E 41
0 0 444P- 04 4 0 4 oi 0 0 4 0 OQ 0

0 0 j )U >410) 41J 41 00u 0 0 w1 0 0 0 4)
-H-I-) 24a)0r.04 41) 04 (fl - 41 a) 4 -4 4 0-41 40 04
0- -H 0i 04 U) 2 0) 0)
-H'0 r 0 o ) 41 a) a1) m) 4 -4 -4 Q)0 U()~ 4 )n (d 1(
-I'0c -HODOa 04 0. 41 0 10 41 41) r.00. _00 -H 0.
u44 (a~ J U4 ) 0( 0 U) 0-H- Q4 P4 0 4 0 Q0

0d0o 0
-U OD (I I~ 0 0 0 0 0 0 0 0 0
0 H n

El) >14) H 4 H H 0 4.) I' N 0 0 C0 0 (N 0 0 0

V' P4 0 0 0 0 0 0 0 0 C 0 0
!iH z w LA) '0 (N LA (N 0 (N

4J H H mn rq LA H
4

4)
U

4)

.14 u

14)
OaP o 4 0044

-H0 u n0) E

H 0O04 0 0 0
r. 0 (a a) U)4) 4 4

-H -H 04 ) U)i U) 12 Q 0
-1 01 En- 0d 4J 41))4r)1 -

E H0 4 U) 0 0- -) - 0 0
0 0U 4-4 r- i-( H 1H H

0 0 -H -H -::1 H 41H 04. J.4 0
-HIx )~ (41 w~ 0. 1 14 4 H
4 p4 M- ru E ) 4) 0 . - E 42

2 041 to 41) 0W 4-j -H 04 .0 0 JH

r.I 0 0 '0 -H 0: 0i 0 -H a)1 (a 0
UI H 0) -'4 Q) a) 21 04 04 '0 4 4

0401 -H 4-) .) 4 H )-i H- .11 01 01 .0
0)-H -H 4) -H UH -Li U1 -1 0o 0 0 4 1i -H

4) 0 -H H m -H -H -H 4) -H -H -H m ro H

N 04 4 04 04 P4 0 0 0 00



r= Q ) Q)

>1 0H
£4 4- 0
04 01 0
Co 0) -rq 0)

01 44 0 4-)
0 4 r.)00

4 0 E 04 0O 44 J U

P4i rd 0 E 4 "1 4 -H J-) :: 10 0 0 0)
4~ 0 0) 04 0] :J .

0 0 00*HO 4)4 -U
£4 0 '0 - -HI H p 4 -40 p ]0- 41 0

m4 41 '00] 0 H0 04 40 CO 0]'

TI 0 r. '0 '0 >--0 ro a) a ) >
M 0 -4 0] :j 0 0 a0) 0) 0)~0 (U W 0) H 104 a ) H- 4.3

Cd 0 0 0) CO 0 0 -H 0 4-) 41 0 4.J E- V H F= S
U04 u 0] U4 U) OH(aO 0 0 C. u -40)D0 44 00U 4-4 Ca 41 4.3

5 .0 CO 4 r4 0 I U -HI 0) 0 00) a)0 0 ) M 4-4 4 CO 0
m CO 0 a) ~-i 4 u a) - 4- 0 -r-N -H m, '0 -r-)-H m] i Cm 0
E -H 9i -W .- H 00u 0-Hi 0 rO >,0 0) 044 CO 1 04 4-4 -4

r. 0 -H 0 0-H0 4 r-q 4 MO4~ 0 4 r 44-4 £4 N -4 0) -H 04
-I -H -4 0- 0 040U 04 -4 0, 0) 04 0 04 0 '0
a) - 0) H d m CO -H -H - -i
04 C) 5 04 -4 0 4 0 4 4 4 4 (fl W0 U) 54 F 04 4 E m

) c 0) 0)0 m01 0) 0) ) 0) H 0] (V4J4) 0 0 0 0
0)0 E w ) 04 F- 04 0C (04 04 04 04 0 r4 (0 04 M 04 E U) 04 541 0

Cu -H -H E -H ri~ S4 -Hr -ri44 U)

(dO 0CM 0 I 0'41 W)0 0 W) 5 4 0)-H 0) Z .4 W) r.-H
P444 -- 10 04 0 4-4 r.CO, 0 r.r0 0 aCO ) 0 04 0 -H 0 r. -1£4a)

Xl H 4 M~I 0 H 0 C ) 0 0 0 0 E0N 04 004 0 2: 4-4 0 x w 4

0 0 0 0 0 0) 0 0 0 0 (D
o o 0 w 0 0 0 N4 C1 N 0 N 0 CN 0 0 0 0 I'l

H CN H H Hl m HH H

o 0 0 N 0 0 N 4.) Nl H H N1 U) H- 0 0 H1 0 H H

C,

o0 0 0 0 C) P 0 0)0 0 0 0 0>0C 0 0 C)
N olH0 0 C1 Nc)c N 0 Cl) qN

H H H H W- N NH H H H H CN H

4-4
44
0 0) E

0
m00 0
CS i 0 2 4
0 0 -H ]

4-1 )-A m~0
Q4 ) 4J 0 ) > O

O 0 Ho CO 4-) H 04
-H H D g3 a) 4 -H 4U

41 0 > H3 C - O 4-4 0)D
0 0) HQ) -Hri -H - 0) cu 44~ 04 -1

CO 0-1 - 4.)-4 4 4 H 0 0 0
414 -H1 0 0 (d 4-4 0) CO 0 04) 0
0 (a r. -H w4 0 H -H 4 04 0
a) 0n] Q .4J H . 00
4 0) Q 4 l m 4-) Q ) '0 4 0$ 4) H 0
0) 0 0] a) U -1 0] Cl) 0 a) 0 U C) CO4i -

04 4~J 0 M C 4-) -H1 -. 0 0 : a) 0 0
0 o Cl) Q-i 04 4 a) . - 0) 0 Co 0 a) 0 0 441 01

04 0 414 E 00 P 4 Cl) 0. > 0) 41 0] 0_ 04
- H 0 0 -1 H $ 0 0 H -H 0] 4 0 0

" >- 4-) 0 0 -. 0] >-, -1 4-1 4-4 0 0 U 0) 4
£4 .0 .1 00 -H - O 0 £4 41 CO 4.4 H a4 0

04 04 0400' 10 '0 04 04 04 $-4 0 E>
Ct CO CO 0l 0 r. 0) 0 CO U CO -H 4-) H H 0 0) 0 H-
-4 -4 E4 0 4-) 0) Z (d fX -) >, Ei 4 Mi ) 0 0 4 C
0) U) 0) 0] CO n -H - 41 0) 0 -H V) 4 H 0
0 0 0 CO 0 0] "-4 4-4 U -H1 0 m 0. CO a) a) 0 4-4 0
E E E 4 -H 0) 0 '44 4-4 H H- S H > 0] 0] >-. -H 4-4 m]

E E E -W '0 Q ) (d CO 0 C CO E -H CO C 4 '0 CO
CO CO m H Q) 0 4 4) 4) U 04 CO 0 £ £ 0 CO 4) 0)

E) 2: XO Clrj Q Q ) z 0 CY1 2 H C 04 04 04 U 1 4 Cl) I 0a



0 -H
Cul U -

>-, 4-4 r) C4 0 a)
4 4-4 :z (a r. ~r 0

(15 mU CO H H 0 0
F= l .0 E U m rUi lU

Ea 4J 0 -H 0 C) C H 41i 09i
Hr. 0 4C -H 0 0 10 -1H-H

-HL (S 1 C>, 4-a 4-a OJ 0) CUA a)(3 2r
) U 4 sI M F_) ) a) > 44 04 -'0 0

-H0 m) H- 2z Q) 0 a) d 04-H 0
U) 4~ 0 20 0 >0W >04) 4-4 F:1 0) r. r

Ul CO -H >, ~-H 0 C0 T C)'r 44-i 0 .C) -H
H0 10 0) r'd 40 J 0 OS CO 0 0 0 (Uo 0 U

r. (a0 r S -i C) (UC) '(U (Ts aH UH C( '0d 0 24 -H

(U0) - -i C) 4 U U -C). 0) E13 () C 4-a

4-i cUd 0 (d >, r. >, . o4 04- iI ' E 00) m
0 -H 0) -H- 0C '0 C-H C) -H Hi U -HO( 0 ) 40 i-W ) U 0

04 -a ( -H- '0 - r H-H CU- (U ft4 a) > 0 - (Ud Ci
r- r -H (d H ~ 4 C O '0 -r--i O 4 V0) C) 10 4 m 0) Z

m 4 i-i -H 0 C) 4 C)' 0O() 4-4 -H 4-4 -H1 rd41 0 $-4 0 4-4 a) 0 -H (d
0 H- : 0 00) 0 -H H ( ~4 0 U- -H$ '4-1 -1 -H
44 U 41i Er4 E 4 W- , 0 04 -HA 0 '0CO u '0

0-H 0 (d '0) 0 ) - 4 . 41l '0a 0 MU
r-4 4 4 -i -4 -) 0) Q) 0 a) 0 2 0) 4 E 2C 4 W) U r- 4 4

0) 0) 0)' (UC r-I H rH ;j a) ~ 0 r- 0)( a) 01)
P 4 ")~0 00 (U -HO 0-H 0 C r= EnP4E . -H C4 a~
-HC O -i 4-i ~ -H :: ~-H -HI E-H40)C U) -H -iH
r.( 0d a) 00 0) -H V) 0o v" a r.0 a) rC)(aC r. v 0) a) a)

H) I,) r C) i r.4~ rC z) L)(rd 0)(a -HO 0 r -- HO 0 0 () 4-4 (UH C) C)i
00 0Wl 0 0 P4 4I 4 : 0 X'C ro ii 04 H 0 0

0 0C0 0 0 0 0 LA
0) 0 o n 0 %D) 0 N 0 (N 0 0 0 0 0)

H ( H w N M~ H NV

CN -4- H ~I H H 0 H 0 mI 0 H 0 H- 0 0 0 w

P40 0 0 0) 0 0 0 Ln 0 0 0
LA 0q 0 LA )L LA N (N CN LA C4 N %-D 0 0 H

In Nq r H N H1 H Hi Nq N H HH

CO 0 0M

0 0) m4

0) -1) U ~ ~ 0)
o0) 0 ,C H -H (U

0 01 u 0 '0 -H1 C
U3 0) 1 0 H

r14 F1 -H c (U p COm
-H 4 M) i4 F:J- 0 0 (U

0 U 0 m E U C~ H C
U) ) -W (U0 4 ~ -0 H

04~ w- (1 U n U) i-i aU 0 ) 0 a) ) a).C )
> ' - 1H 0 0 0 U 4-i U -H r. m) 0)
0 w) 4J 4-I -i (U coU > -Hi m(U (

43- U 0) - U 4 0 (U >1 W ~ 41i

CO w ,) C 0 41i a) a ) m) 0 -H 0
41i 0 3U . ) 41i U) ) -Hi 0 E Hi m w 0
0 P4 4 In U)( O C > H- 0 -H1 -H CO >

H P ~ 41 ' '0 0:4 -H aO2 C ) 0 0 0 Q 0
-H 4 co C) (Uw4 ) H (U4 '0 >, -H a p 4-i U
0 mJ (U ( 4 H- H- -H4 U '0 '0 C Hq

H)0 -H -H m, CO C) (U H H m( 0 Ott
C) a- 0 ) U) rL (U 4- Q) 0 I- H HE

4 -i ) ) H H 41 -H1 P 0 (U ( I Q4 C
-W CO 44 -H4 -H1 2 21 2 -H I -H 0 C) C) a) -H 0
(Um . (U -W C) QC H 1 Hi H 0) O HH i ::I
4-i H ') -H 0 0 -H -H-l- 0 0) v) C ) ) 0 -
U) ) C) X 44 04 Q of 0 0 H w 4



4 V

oo

(ti 0 i

0~- 0)0

-IV U 'd 41

44t U- )-i

02 Q, 04-

0 04-

wn 0
H 0L t 4,

0 0 4
H H H ri - I t)4)

4-4,
0 0 0~

rH HO H as

0o 0i1
a) 0 2 f

V~ 0 U
U) -

0 z

4-)

4, -H

5-44

a)i -H12

0 a) 0ra

V~ H- U

0 0 134

-i U t-tU
0) 0)0

0-

0 0 0

04 -

4

0 0 U0
r~ 02 *HEll



CC)

a-)

Cd_ _ - __ _

E

04)

00

04
C)-0

X0)

a))

0 0 Ln :r c-q Ln o
0 0 (N 00

-0 H 
4

4

04 0 0)
Q)- Ul (N 5-4

.H 'A

0i)

4-) (U

4-) -H

0 4

0 '

0 4-)1 04
o ri

wA w > >~ 0 44 ( 0,

0~ ~ U 04 MH . 04

0d W' 4j- W 0 - M 44o r
4-4 -H 04 -1 04 U 4

(d 0 )
CU41 > - 4 Jt



s

104
4.) 4.)

U)

0 0u

U UU

m 04
04 tJ) ci

x U4

d Ed L

H H )

IIU)

0 0

(d

0 ) CJ) 4) U U ) )

a) zz u
4.)

-IH 0 0 0LA L

Ed~~ Ed 00L 0 e A U

-4 01 0 '
4-1 0 P U Ec- 0C H r

UU 0

u ~ ~ 0 -11k-
Z~ 0 J 4

Ed 0 0 P4 4 LA 000 M >, O
Hi 4 0 0) N U) 00

4- ) -C >,-I 3

04 ~ ~ ~ ~ ~ C (G-%4 d 4) 4

0~~ ~ 0 E0f Q



0
coN

roJ

0 ciP14 H H

a H

Ho 0

-4 > 0 04

o ix

H ~2H

x Q, 0

> 1-I 2) N

m to H

>~ H

> 01 01 H

> a) 5 12f1 . W

122 jJ 0 0 n
0J EH H E

4H (1 2)1 0
(12 0H 3 1

Q1- 0 ~ E. N)
0 0 0 .1 12 4 0 0i

02 04 0 H
C4 2 0 OH N f HF

Z + H

H m wu L

(n- 0 - U) I

N .21 0 n

lid N H H +H H i a,

N 0 0 0 10 0c

Ho 0 3~

03 ci. N N N
ci. ci ci



-H

(00

040

.1 04 4.)

Ln 1:) Q 14

H ID .)4

HA H o C E
H H -- 0- W > 0

4)! 1:+ 04.1 - 1t4 H y
H C) z. W LA E 0 4) 0 -

H j w (f) I, . 0 Ow w, 1

H) E c - H . (D 14 4 W
1- 0 C- +" 4 4I 1 4 ) 0 4 4 4)

Z~~ H 0. C. -Z 0 w p 0 . CD H
H H 0 (0 1 .) Cl) H 0~ CD r H z

8 l l H l) 0 4 ) E. - 4 4 0 C.
r4 E.~ CI Ha .) 0 -H 1,4 0 )1 H

I 0D C.) H C.) w) 4) C. 0 0. CD- 0-

0 m 0 1l 9 Z - > 0 0

n 0 0.0w

0. 0 ) 0 4 E)W H co 14 M 0.U "
CE) 1 .) C H D4 HA 4)4 0 0. C.) w w p

o HO 0 HO 0 . H 0 1 4 4 E H
O H u . C.) 0- C44 ) .

>4 H z~0 C) Z) F4 w. -0 0

H H P) 0 H 0 90) . 0 -5 CC C.) H~ Cl0

x4 H H 4 0. 0. H00 4 0 w) w w 0 C.)

04 0 0. 0. + 0 8)00 H '.) C)

>0 C ) C. m) z 0)mm 0 H 0) 0 0) C.)
4 't to 1E 4 fl. C.. H C.. H C.. LI LI 0. r) 0) D)) H l l

co ~ ~ 0 4) 0 H 0 H 0> m wL m .-v o .o .o .- > o o ) )

4) H )~ 4 ~ 4) w)0 ': C.h0

H mH

H 0.0
C4 P

ko H- 0o 0II In H 0 0 0) 01 NA mn "I 0n 0 0 D0

IN N H H C-

0. >4 )



IaV -I , ' I 1 0l OIO'"1 1 0 101

OD 0' 0 ''e ,C * 0
I Z I Z E- 0 1 3I

* . H I< H . rj 0.0
Cl)~ ~ ~~ ~ ~ IA I I (I rI (N H

I0 z I I I I I I

I I I I I I I I I I I I I

0 0 0 0 0 a 0

E~i H' 0 0 0 0~ 0101 00 I OI

w~ . m ,

(14 N

0 I I I I I I

r~~~1 El ~.0 .~
04 r4 w ;u~

H z( ~ (2

H E-I 0

C-)

H~~ ~~ ~~ 1:4 I I I I I

N
HE

0 a

E- w D .114,~ . 0

0 Cc2 .l x 0

:3 ~ ~ ~ C4 H QD

H0 0 ZH w 0 H H

(4 IC) 0 E E- 0 O
w Ix I4 I z l 0 w u

H n 0H 04 0

D,) E13 X U C. ca H EItn

rz z H al Ix Il a ...H .4 0 0 -1 01
CI) H H l w1 o

.4 02 Hl 0 -12 C 0 0 .1 0

0 C. 01 r* 5I *

1". r* a, H- ; ~ I
w 0H 0 U H 0 Q1

I I I 0( i ; ;-;~ ;

L 1-4 co. 0 ID C 01 1 1 .1 .1 1 1 1 ~
0o 0 0~ H! m!- 0! 0 0n 0w 0

m~~~H o>I . ~ u C 1 . 41 414 Il 04 I .

w. ON C> Ii C1 11H I It!
H'4 I'q H0 10; C-4 103 0 1 D j -

z i>4.H >1 H , H. , HH.H, >4,



0
C) C, N '40 %D

I I I tj 1 141 141 CO CD

co

Cl)

Z

4 r; C; 0 0 a
(13 6 0 ; - ; o co, 0 0 0
E C' C'.C , 0 ; . , . , 9, 9, 9 C

C) 0; 0; cn r- C'l 'A
4

C14

Ix. F9 E
x I

04
fl:

04

P4

V4
0

Ej
ri

04

C4

Ix
P4

P4

P4

H
4)

94
pa N

C;
ix z H
0 0 0 Q C)0 H

C, :9 H I

Ln 04

04
Ln 0
H 91. H

CP

'r I 'n 1 '01 r. I co -i c4 m -w Ln
-4 i H ; 41 0
>4; >4; >4



Appendix I. First Armored Division Organization Chart

WAPBFF

is
t

Armored

Division

WALOFF WAELFF

2CR SBCT 1/1 A HBCT

1st BDE 25 Infantry 0001 AR AUG

Division

WAPGFF WAMLFF

2/lA HBCT 2/11

2d BDE lst Armored Div
HHC COMPO

WAPBAA WCYPFF
HHC lAD UEx 1 2 th CAB

ist Armored Division HHC

WAPEAA WDHZAA
1 4 1 st Signal BN ist Armored Division Band

WH6YAA
5 0 1 st Military

Intelligence BN

Source: U.S. Army Force Management Support Agency at

httDs://webtaads.belvoir. armv.mil/usafmsa/
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Appendix J- Ist Armored Division Physicians and

Assistants

WALOFF - 2CR SBCT SUBUNIT PHYSICIAN PA

WAPBAA HHC, IST ARM DIV 1- 60A - 05 (DIV SURG)

WAK5AA 2D BN 8 T' FA RGMT 1 - 65D - 03

WASFAA sT BN 5 T INF RGMT 1 -62B-03 1 - 65D - 03

WDA6AA 1ST BN 2 4 TH INF RGMT 1 - 62B - 03 1 - 65D - 03

WFBVAA 3D BN 21s TINF RGMT 1 - 62B - 03 1 - 65D - 03

WJHKAA 2D SQDN 14TH CAV 1 - 62B - 03 1 - 65D - 03

WALOAA 1 ST BDE 2 5 TH INF DIV 1 - 62B -04

WE35AA 25TH SPT BN 1 - 62B - 04 1 - 65D - 04
1 -62B-03 3 - 65D - 03

WAELFF - 1/1A HBCT

WAEQAA 2D BN 3D FA RGMT I - 65D - 03

WAE3AA 1sT BN 36TH INF RGMT 1 - 62B - 03 1 - 65D - 03

WH96AA 501IT SPT BN 1 - 62B - 04 1 - 65D - 04
2 - 62B - 03 2 - 65D - 03

WAPGFF - 2/1A HBCT

WH28AA 4 TH BN 2 7 TH FA RGMT I - 65D - 03

WAPSAA 1sT BN6TH INFRGMT 1 -62B-03 1 - 65D - 03

WAPWAA 2D BN 6TH INF RGMT 1 -62B-03 1 - 65D - 03

WAPYAA 1ST BN 35TH ARM RGM 2 - 62B - 03 1 - 65D - 03

WH98AA 4 7 TH SPT BN 1 - 62B -04 1 - 65D - 04
2 - 62B - 03 2 - 65D - 03

Source: U.S. Army Force Management Support Agency at
https ://webtaads.belvoir.army.mil/usafmsa/
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Appendix J con't- 1 st Armored Division Physicians and
Assistants

WAMLFF - 2/1 INF SUBUNIT PHYSICIAN PA

WAMOAA 1 T BN 7TH FA RGMT 1 -65D-03

WAM3AA 1ST BN 2 6T' INF RGM 1 - 62B - 03 1 - 65D - 03

WAM8AA 1sT BN 77TH ARM RGM 1 - 62B - 03 1 - 65D - 03

WH87AA 299TH SPT BN 1 -62B-04 1-65D-04
2 - 62B - 03 2-65D-03

WCYPFF - 12TH CBT AVN BDE

WCYPAA 1 2T" AVN BDE HHC 1 - 65D - 03

WFAKAA 5TH BN 158TH AVN RGM 1 - 65D - 03

WC3EAA 3D BN 158TH AVN RGM I - 65D - 03

WC03AA 2D BN 1 5 9 TH AVN RGM 1 -65D-03

WDUIAA 3D BN 1 5 9 TH AVN RGM 1 - 65D - 03

WJERAA 6 0 1 ST SPT BN 1 - 65D - 03

Source: U.S. Army Force Management Support Agency at
https : //webtaads.belvoir. army.mil/usafmsa/


